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Celebrated Street-Lighting Case 


IFH the close of testimony in the Boston 
Edison street-lighting rate case a few days 
since, one of the most notable proceedings 
in le history of central-station price regulation draws 
toward its end. The record in this famous case oc- 
s nearly 10,000 pages of typwritten evidence. 
The presentation of this evidence consumed 122 days 
of public hearings, begun in the spring of 1916. If 
t is any phase of the problem of street-lighting 

which has not been discussed in these proceedings, 
because able lawyers and engineering experts of 
th highest reputation have unintentionally overlooked 
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\ 


\ good deal of material from this case has ap- 
red in our news and editorial columns from time to 
time, and we do not propose now to review it. But 
tle magnitude of the case invites a few comments upon 
scope. In breadth of inquiry it compares with the 
ted Bay State Street Railway fare case decided in 
i916 by the Public Service Commission of Massachu- 
ts. That case was a classic from the standpoint of 
raisal detail; the Edison case, heard by the Mas- 
sichusetts Gas and Electric Light Commission, is 
ejually monumental in its attempt to evaluate the cost 
street-lighting service in the city of Boston as a 
rt of the total service rendered by the company in 
territory of nearly 750 square miles. 
The testimony in this case has had many angles. 
( the outset the Boston company introduced an ex- 
hibit upon which practically all subsequent proceed- 
xs have been based. This exhibit presented the 
Commission with the company’s opinion as to the cost 
the service;under dispute, and month after month 
the proceedings have taken their course either in at- 
‘+k upon or defense of this exhibit. So thoroughly 
is the case been fought through that certain col- 
lateral aspects of it have become noteworthy studies 
themselves. 
One of these features was an investigation of 
the amount of auxiliary steam-plant capacity which 
pears desirable for a great metropolitan central- 
ation system; another was an extended analysis of 
the serviceability of mechanical stokers in power- 
plant operation; and a third was a long inquiry into 
he carrying capacity of underground cables. So in- 
teresting were these investigations (all of which had 





a bearing upon the plant required to furnish the street- 


lighting service) that a number of manufacturers and 
public utility administrators went to the expense of 
securing verbatim copies of portions of the testimony 
for their engineering or administrative files. The 
daily newspapers followed the case with varying suc- 
cess, and it has of course aroused much interest among 
central-station men. There remain the arguments, set 
for early fall, and the analysis and decision of the 
Board. 

It would be invidious to attempt to determine at 
this time whether the fixing of street-lighting rates 
in this case required such protracted proceedings. The 
busy executive and hard-pressed technical man is 
tempted to assert that the case could profitably have 
been shortened a balf if the Commission had insisted 
upon it; but it is to be remembered that in this in- 
stance the Board sat as arbitrators under the express 
provisions of the contract between the city and the 
company. Toa very large extent the Commission has 
been obliged to listen to whatever the parties consid- 
ered material to their causes. Probably the Board 
will discuss the general problem of attempting to de- 
termine the cost of a particular service, in its decision 
to be rendered later. The desirability of attempting 
to harmonize all possible data bearing upon cost be- 
tween the parties in such disputes has been empha- 
sized in these columns. What the Commission will 
have to say regarding the company’s elaborate com- 
putation of street-lighting costs will be of great inter- 
est to the public utility world. 

Without an analysis of all factors we cannot pretend 
to pass upon the possibility of materially shortening 
these proceedings at this time without risk of doing 
one side or the other injustice, or perhaps reflecting 
upon the Board, which has no easy task before it. But 
one thing is sure, and that is, that if rate cases are 
generally to expand to the size of this one at Boston, 
the regulation of public utilities by state commissions 
will fall by its own weight. It is to be hoped that the 
vast amount of evidence preserved in this case will 
make it possible to shorten other proceedings of the 
same character at least within Massachusetts ; that the 
arguments of the disputants and the future finding of 
the Commission may set a real standard to which 
work of this kind can be referred for a long time to 
come. , 
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The Aeroplane and Wireless 


EK have come upon that stage of the science 
W of aeroplaning, when, to fly is not sufficient, 
necessary to have the readiest 
means of communication. Fourteen years of devel- 
experiments without number, have 
added many accessories to the planes, but possibly none 
has aided the commercial value more than that of the 
It keeps the birdman in constant touch with 
It opens new 


it is also 


opment, with 


radio. 
the land and sea from which he soars. 
and valuable uses for the machine. 

War and military movements are known to have 
developed this modern mechanism as seldom if ever 
occurs with new inventions. It seems but yesterday 
the Wright brothers were experimenting at 
Kitty Hawk, secretly delving into the simple principle 
of heavier-than-air flying. Today it is a thoroughly 
established means of rapid transit; a mint of money is 
being used in various ways for bringing it to its own; 
and the end is not yet. 

For gun spotting, the French have used the radio 
in aeroplaning more than any other nation now at 
war. Rising at times to a height of 20,000 feet or 
more, they have kept closely in touch with their home 
base. Then, descending to a low level for observa- 
tions, they have succeeded tactfully in getting back 
exact information as to the batteries, the locations of 
the Big Berthas. A certain French battery placed 
four shells in succession on a bridge 14 miles away; 
it was done by the use of the radio. And this feat 
has been repeated many times over. Following the 
example of the French, the British in the last great 
drive in Belgium, completely “blinded” the Imperial 
army by the extensive use of the aeroplane, equipped 
for ready communication. Its efficiency has increased 
to such an extent that it is not only proper to speak 
of aviation as the eyes of the army but the mouthpiece, 
as well. Despite the heavy cannonading, the roaring of 
the cannon, like reverberating thunder, messages are 
flashed back of the lines, and the awful work of de- 
struction proceeds as if in plain sight—which is rarely 


when 


the case. Even wireless telephony is in use. 

The radio mechanism has been greatly simplified. 
It is no longer necessary to have stations of many ex- 
posed wires for receiving the messages. A pocket 
outfit will often serve for a radius of many miles. The 
Sperry brothers, of gyroscope fame, perfected an in- 
strument of such compact dimensions that a seven- 
pound apparatus found a range of full 16 miles. Pre- 
vious to this invention, the ratio was about two to 
four pounds per mile radius. And one pound per mile 
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radius was considered extraordinary. With this latest 
outfit the radius is increased directly in proportion to 
the weight. And, in radiotelephony, the troublesome 
arc generator has been replaced by an oscillating 
vacuum valve. But in military maneuvres, it is not 
so much the intention to decrease the size of the out- 
fit as to make it inviolable in emergencies. 

America, originator of modern flying machines, 
has been officially apprised by the Allies that one of 
the greatest, if not the very greatest service which she 
can render, is a great army of trained aviators. This 
means an array of one hundred thousand sky-gliders, 
an army of ten thousand trained young men to man 
them. So practical have they proven, not so much as 
bomb-carriers but as message-bearers, that precedence 
is given the last powerful nation to specialize in this 
And if it can be said that there is anything at all r 
mantic about grim war, it is to be found in the air 
and not in the trenches. Without the radio, they woul: 
not be prized so highly as the eyes of the army. 

The many aviation camps and fields throughout 
the country seem to attest the fact that the suggestion 
from abroad has met with favor. One training school 
alone, located near Dayton, Ohio, comprises a plot of 
twenty-five thousand acres, for hangars, living qua: 
ters and indoor instruction. Others will be less ex 
tensive but as truly scientific in management and plans 
The country has awakened, after a long period of in 
difference; to see the efficiency of this branch of the 
service. 

But, in peace times, what? The aero-radio is in 
its infancy. Unnumbered uses will be found. 

Lieutenant C. K. M. Douglas, R. F. C. of England. 
made daily observations of the clouds in northern 
France in connection with the army work. He studied 
the formations of both stratus and cumulus cloud 
at close range. He made records of temperature and 
other conditions which he sent back. Meteorology and 
storm signals can be developed to a more helpful de- 
gree. Not long since one aviator gave warning of an 
approaching cyclone. Instead of smudge and fire sig 
nals, the radio can be used to warn of terrific storms 
and the exact course they are taking. At a height of 
8,000 feet it is possible to see a distance of 
100 miles. Derelicts at sea can be located and rescues 
made which would be otherwise impossible. In fact, 
wherever aviation is at all practicable the radio will 
extend and intensify its facilities for common use. 
Since the birds are speechless and not “in tune” for 
wireless messages, we must turn to the birdmen and 
the radio for our sky messages. 











is considered preferable. 








The Semi-Annual Index 


The index for Volume 70, comprising the issues of January 6, 1917, to June 30, 1917, inclusive, is now ready for 


distribution and wil! be sent without cost to any subscriber requesting a copy. 
send the index as a supplement to the last issue of the volume, but in view of existing conditions the new arrangement 


It has been the custom in the past to 
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HAPPENINGS IN THE INDUSTRY 


American Institute Meeting in New York—Important Decision of Ohio 
Commission—lIllinois Contractors’ Convention—Ft. Wayne New-Busi- 


ness Meeting—Pennsylvania Contractors Meet—Miscellaneous News 








\MERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS HOLDS IMPORTANT 
SPECIAL MEETING. 





‘ew York Meeting in Place of Annual Convention Con- 
vention Considers Many Electrical Engineering 
Problems, Particularly Those Dealing 
With High Tension. 


The special meeting of the American Institute of Elec- 
trical Engineers held in New York City on June 27 and 28 
place of the annual convention was well attended, over 180 
ing registered. Interest in the five sessions held during the 
vo days was well sustained throughout. The meeting was 
pened Wednesday morning by President H. W. Buck, who 
«plained that owing to the war it was demed advisable to 
‘ld only this special meeting instead of the regular annual 
nvention which ordinarily would take four or five days. 
‘o entertainment features were provided, the meeting being 
evoted entirely to business. - 

Scheduled papers were then presented, as follows: “Prob- 
ems in Operation and Maintenance of Underground Cables,” 

vy John L. Harper; “High-Tension Cable Joints,” by D. W. 
toper; “The Influence of Dielectric Losses on the Rating of 
High-Tension Underground Cables,” by A. F. Bang and 
[. C. Louis; “Insulation Characteristics of High-Voltage 
Cables,” by W. S. Clark and G. B. Shanklin. 

Capt. Gustave Paul Cappart, a French engineer recently 
‘rom the firing line, made an address in which he brought 
ordial greetings from the French engineers. Fortunately the 
slogan was “Time is. Money”; now it is, “Time is Blood.” 
lhis war is notably one of engineers and American engineers 
nust contribute their part to make the world safe for demroc- 
racy through victory. 

The papers presented above were then discussed in a 
group by W. I. Middleton, Chester L. Dawes, Harry R. 
Woodrow and J. B. Whitehad. The discussion was continued 
it the opening of the afternoon session when D. Dubois, 
E. B. Meyer, John L. Harper and C. N. Rakestraw spoke. 
The authors of the papers closed the discussion on the 
respective subjects. 

The papers scheduled forthe second session were then 
presented, as follows: “The Insulator Situation,” by W. D. 
Peaslee; “Expansion Effects as a Cause of Deterioration in 
Suspension-Type Insulators,” by J. A. Brundige; “Present 
Practice in Design and Manufacture of High-Tension In- 
sulators,” by A. O. Austin. Mr. Peaselee’s paper was read by 
Harry R. Woodrow. The other two papers wer read by their 
authors. Written discussion was presented by Harris J. Ryan; 
the papers were further discussed by Harry R. Woodrow, 
J. C. Clark, E. E. F. Creighton, Edward M. Hewlett, Philip 
Torchio, Percy H. Thomas, John B. Taylor, C. Francis Hard- 
ing and J. T. Barron, the authors closing the discussion. This 
session was presided over by L. T. Robinson, chairman of the 
Papers and the Metings Committee. 

At the evening session on Wednesday President Buck, 
in his annual address, dealt with the relation and influence of 
the engineer in the affairs of his country and of the world, 








pointing out the urgent necessity for the enginer to expand 
from his own sphere and take his part in the active leadership 
of the affairs of the world. 

President-elect E. W. Rice, Jr., was called upon to make 
an address, in which he expressed appreciation of his election. 
Referring briefly to the war, he said that the engineer must 
unquestionably take a leading and dominant position in all 
work in connection with the war. The electrical engineer, 
being the last world in engineering, must realize that this 
is his war in a personal and broad sense. C. O. Mailloux 
spoke of the great need for enginers in France and expressed 
hope that many American engineers would volunteer their 
services to aid our allies abroad. 

Reports of the various tethnical committees of the 
institute were presented by their respective chairmen at this 
session. 

On Thursday two sessions were held, at which the first 
was devoted to the general subject of mining. Two papers 
were presented, as follows: “Forms of Power Best Suited 
for Various Loads Encountered in the Operation of Bitumin- 
ous Coal Mines,” by R. L. Kingsland; “Test of a Large Mine 
Hoist,” by R. S. Sage. At the afternoon session two papers 
were presented as follows: “Economical Combination of 
Water Power and Steam Plants and a Convenient Method of 
Solution,” by H. S. Putnam; “Cooling of Oil-Immersed 
Transformer Windings After Shutdown,” by V. M. Mont- 
singer. - 

More detailed reports of these sessions will be given in 
our next issue. 


OHIO COMMISSION MAKES IMPORTANT 
RATE RULING. 








Decrees That City Councils Have No Right to Regulate 
Power Rates and Utilities May File New Rate 
Schedule Whenever Costs Change. 


The Public Utilities Commission of Ohio, on June 2, 
made the following ruling in connection with the application 
of the Northwestern Ohio Railway & Power Company for 
leave to increase power rates: 

“Contracts as to electric power are not binding in any 
way, even if same has been made part of a light ordinance 
in connection with domestic lighting, as city councils have 
not the authority or right to regulate power rates for any 
utility. And further, that each month the utility may file a 
supplemental rate based upon the actual cost of fuel, labor, 
material, etc., that have gone into the cost of production of 
power for that month. However, the Commission will not 
allow increase in ordinance rates to cities and villages for 
lighting purposes.” 

During the past few years many city councils in Ohio, 
in regulating commercial lighting rates, have included sched- 
ules of power rates in their ordinances. When the cost of 
production sttddenly increased, a few months ago, mainly 
because of the increase in cost of fuel, the companies suf- 
fered a considerable loss of net revenue, The ruling of the 
Commission, above quoted, will prove a great relief. to these 
companies. 
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NEW YORK LIGHTING COMPANIES’ EM- 


PLOYEES BUY $847,700 WORTH OF 
LIBERTY BONDS. 


Over 80 Per Cent of All Employees Subscribe to Loan 
Through Efforts of General Committee. 


New York City’s utilities are to be congratulated for the 
success attending their efforts to dispose of Liberty bonds on 
behalf of the government. The General Committee was 
under the chairmanship of George B. Cortelyou, president 
of the Consolidated Gas Company. Taking the companies 
and the employees together, the aggregate results of the sub- 
scriptions cannot be far from ten millions of dollars. 

The New York Edison Company furnished 4,817 sub- 
scribers, or a little over 80 per cent of the entire force, in- 
cluding all grades and every employee, whether temporary or 
permanently engaged, the amount of bonds subscribed being 
$303,050. Approximately the same percentage of the em- 
ployees of the United Electric Light & Power Company sub- 
scribed $61,700, and 79 per cent of the employees of the New 
York & Queens Electric Light & Power Company subscribed 
$30,350. 

Of the employees of the Consolidated Gas Com- 
pany and the associated gas companies, 5,052, or 87 per cent, 
subscribed $374,250. The aggregate of the lighting group of 
utilities in Greater New York was 12,357 employes, subscrib- 
ing for $847,700 of the bonds. 

One of the desirable results of this campaign is the ex- 
traordinary increase in the number of small security holders. 
Within this group alone there are nearly 13,000, which would 
probably be increased to 30,000, adding the other utilities of 
the Greater City, including the gas, electric light and street 
The telephone subscriptions would add another 


5,82 


railways. 
large group. 


ILLINOIS ELECTRICAL CONTRACTORS 
CONSIDER CO-OPERATIVE PLAN. 


pana 
Discussion at Midsummer Meeting of Electrical Contrac- 
tors Association of Illinois. 


The midsummer meeting of the Electrical Contractors’ 
Association of Illinois was held in Peoria, Ill, on Friday 
and Saturday, June 22 and 23. The meeting was opened by 
President J. N. Pierce National President 
Robley S. Stearnes who gave a brief outline of the work that 
the National Electrical Contractors’ Association had in view 
and also a review of the work it had done. His address was 
very well received, as the spirit of co-operation outlined by 
him would be for the betterment of all the different branches 
of the electrical industry. Norman B. Hickox, sales man- 
ager of the National X-Ray Reflector Company, gave an 
illustrated talk on the proper lighting of show windows and 
showed by the use of slides and diagrams the proper dis- 
tribution of light for the different style of windows. 


who introduced 


Co-OPpERATION BETWEEN CENTRAL STATIONS AND CONTRACTORS. 


The afternoon session was given up to the subject of 
central-station co-operation and was opened by W. L. Good- 
win, who gave an outline of the work that he had accom- 
plishgd in California in getting the electrical manufacturers, 
jobbers, central stations and contractors into an association 
organized in such a manner that all were prospering and 
working together in a generous spirit of co-operation. He 
gave in detail the whole idea of the association, together 
with the necessary features that are needed to carry out a 
plan such as the California association has been following 
for the last three years. Mr. Schimpf, of the Illinois Trac- 
tion System, which operates several properties in central 
Illinois, was called upon and said, while in the past this 
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company had not been able to work with the contractors 
that now it was co-operating with them, and monthly meet- 
ings were being held with them. ; 

Mr. Scheel, of Joliet, gave an outline of the work being 
done in that city. The central station is co-operating with 
the contractor in securing contracts at such a price that the 
contractor could make a profit on the jobs. The same is 
true in all the towns in which the Public Service Company 
has plants. Mr. Lyons, of the Commonwealth Edison Com- 
pany, gave a resume of the situation as existing in Chicago 
and as to how this company was working with the contractors. 

A spirited discussion followed these talks during which 
the point was made that the central stations were willing 
to co-operate with the contractors if the latter were willing 
to do their share. This was the first Illinois convention that 
the representatives of the central stations have taken such a 
prominent part in the meeting, with the exception of the 
meeting last January in Chicago where the work of co- 
operation with central stations was first brought before the 
association as an important matter to be discussed. 

The meeting on Saturday morning was opened by Walter 
Collins, of the P & B Company, of Milwaukee, Wis. 
who gave a talk on estimating both on the basis of lights 
and of openings, and then went in detail into the better sys- 
tem of estimating by units. This was covered fully and 
it was shown just how to arrive at the cost per unit. When 
this had been determined for a particular class of work it 
was a simple matter to estimate a similar job. On this basis 
it did not take much time to make a complete and reliable 
estimate and one that would result in a profitable job when 
the work was finished. Several members took part in tl 
discussion of this paper and showed how they were in the 
habit of making estimates according to the local condition: 

The meeting then resumed discussion of central-stati: 
co-operation. C. F. Snyder, of the Bloomington & Norma! 
Railway & Light Company, read a paper on “What Co- 
operation in the Industry Has Done for Us in Blooming 
ton.” He said that much of the success of the campaign 
can be traced to the spirit of co-operation.developed between 
the company and the contractors. In Bloomington there had 
been adopted a definite policy of fostering and ecouragin: 
this spirit of business co-operation, not only between the 
company and the contractors but among the contractors 
themselves. The details of the manner of working wer: 
explained. Mr. Snyder said that newspaper advertising wa: 
the best way to secure results; it was a powerful selling 
force and brought direct results. In closing he said, 
“Nothing succeeds like success and where you find prosper 
ous, satisfied contractors you will find a central station that 
is assisting and co-operating. It will pay direct dividends.” 

T. D. Buckwell, sales manager, Central Illinois Light 
Company, of Peoria, said that the plan outlined by Mr 
Goodwin was a wonderful one and had reached all interests. 
He gave the results of a recent wiring campaign in Peoria. 
The spirit of co-operation had been fostered more by the 
work of the Peoria Electric Club, of which all men in the 
electrical industry are members, than any other thing in the 
city. He outlined the policy of his company as to the sell- 
ing of appliances, all of which are sold at regular retail 
prices. He thought that if the contractors would stimulate 
their appliance sales, the central-station ‘companies might be 
able to pay more attention to the selling of power. 

J. M. Humisten, of Chicago, read a paper on the wiring 
of buildings for telephones. He had charts showing the 
conduit layout for a large office building and said.that this 
was one field that the electrical contractor had overlookec 
which was profitable work. 

H. M. Butler, of Peoria was called upon to state the 
position of the jobbers. He explained the policy of his firm 
and said most of the spirit of co-operation shown in Peoria 


and 
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was due to the activities of the Peoria Electric Club, where 
all the representatives of the different parts of the industry 


met on a common ground and thus were soon better ac- 


quainted. This fostered the spirit of co-operation. 


BusINEss SESSION. 


The business meeting was held Saturday afternoon and 
it was the sense of the convention that steps be taken to 
work along the lines of the Goodwin co-operative idea. 

The election of officers for the next fiscal year resulted 

the re-election of all officers as follows: J. N. Pierce, 

‘icago, president; J. T. Marron, Rock Island, vice-presi- 
nt; L. B. Van Nuys, Peoria, secretary-treasurer; M. N. 
‘lumenthal, Chicago, L. C. Crawley, Peoria, and E. F. 
Pendergast, Rockford, state directors; R. W. Poelma and 
illiam McGuineas, Chicago, and E. F. Pendergast, Rock- 
rd, national directors. Chicago was selected as the place 
hold the: semi-annual meeting in January. 
A resolution was passed approving the action of the 
tional directors in holding the national convention in New 
’rleans this fall. 

In all it was the most profitable convention ever held 

the Illinois association. The work of co-operating with 

ie other divisions of the electrical industry, which was the 
ic idea of the meeting and which will be followed up, will 
oubtless work to the benefit of all the members. 

The entertainment features were not overlooked. They 
included a theater party and automobile ride for the ladies, 
vith a lunch for all on the evening of the first day. Saturday 
noon the whole state convention was the guest of the Peoria 
Electric Club. The banquet followed by dancing was the 
losing event in the evening. 





NEW-BUSINESS TOPICS DISCUSSED AT 
FT. WAYNE. 


Committee of Indiana Electric Light Association Holds 
Convention on June 20. 


An enthusiastic meeting of the New-Business Committee 
if the Indiana Electric Light Association was held in Fort 
\Vayne, Ind., Wednesday, June 20, 1917, at the Anthony 
Hotel. The meeting was called to order by O. M. Booher, 
chairman, and introductory remarks were made by Charles B. 
Hart, new-business manager of the Fort Wayne & Northern 
Indiana Traction Company. 

“Organization of New-Business Departments” was dis- 
cussed in a paper by Thomas Donahue, of the Northern In- 
liana Gas & Electric Company, Lafayette. Mr. Donahue’s 
aper was well put and to the point, covering a lot of the 
new-business managers’ neglected duties and weak spots in 
perfecting a new-business organization, emphasizing the ad- 
visability of using sound business methods in merchandising 
both energy and appliances, elaborating the value of the 
canvass card to the departments, especially in the promotion 
of lamp-socket appliances. 

This paper was discussed by H. T. Sharp, Evansville, 
C. B. Young, Rochester, S. Mott, Noblesville, P. C. Pfenning, 
Indianapolis, followed by a general discussion by the conven- 
tion in general. 

At 12:45 p. m. a luncheon was held at the Anthony Hotel 
at which J. M. Barrett, of Fort Wayne, acted as toastmaster. 
A very interesting address was given by F. S. Hunting, 
Fort Wayne, manager of the General Electric Works, on “The 
Governmenfand Its Relation to Industries.” Short talks were 
made by C. B. Fitch and E. W. Puckett, Mr. Fitch on “The 
Electrical Industry as It Was Forty Years Ago and What 
Might Be Expected Forty Years Hence,” and Mr. Puckett 
gave a short but snappy talk on “Salesmanship.” 

At the afternoon session a paper entitled “Development 
of the Sale of Socket Appliances” was presented by Milton 
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Henoch, of Westinghouse Electric & Manufacturing Com- 
pany, East Pittsburgh, Pa. Mr. Henoch’s experience as an 
appliance campaigner afforded him material for a paper of 
keen interest to new-business managers, promoting appliance 
sales from a load building as well as a merchandising stand- 
point. Mr. Henoch had some figures on increased revenue 
from appliances that were very encouraging. 

The fact that there were other appliances besides irons 
to build up the day load, irons being used but practically one 
day each week, while percolators, toasters, grills and other 
small appliances for a short time daily would show a greater 
increase on the month than the irons was pointed out. 

The evolution of the central stations to the service com- 
pany marked an advance in business progress which in some 
cases has gone beyond the sale of socket appliances, and in 
some cases dishes, glassware and kitchen conveniences have 
been added to help carry the overhead. Mr. Henoch also 
brought out the possibilities in what has been the heretofore 
somewhat neglected part of appliance sales, the use of lamp- 
socket appliances in the commercial districts, such as glue 
pots, soldering irons, sterilizers, immersion heaters and many 
others adaptable to most every business. 

The co-operation of the manufacturers in spending thou- 
sands of dollars on national advertising for the promotion of 
appliance sales and how the central-station man should tie 
his windows and local advertising up with the national ads, 
price cutting, methods of campaigns and salaries and commis- 
sions were a few of the many good points in this paper that 
brought forth some discussions of equalment by W. H. Craw- 
ford, of Hammond, and M. V. Stagg, of Fort Wayne. 

The paper entitled “Increasing Load-Factor of Existing 
Lines,” by N. A. Perry, Indianapolis, was presented by Carlos 
Deitz in the absence of Mr. Perry. 

Mr. Deitz emphasized the advisability of putting extra 
effort on the placing of lamp-socket appliances now with the 
present cost of materials and as a builder of the day load, 
taking several specific cases of various sized cities. A general 
discussion followed this paper. 

All in all the convention was a success from every view 
and only shows that Indiana’s central station new-business 
men are “Doing their bit” in the march of progress. 





PENNSYLVANIA ELECTRICAL CONTRAC- 
TORS’ ASSOCIATION. 


Annual Convention Held in Philadelphia June 19-21— 
Officers Elected. 


The annual convention of the Electrical Contractors’ 
Association of Pennsylvania was held at Philadelphia, June 
19-21, and proved one of the most successful in the history 
of the organization. More than one hundred delegates and 
representatives were present from various parts of the state 
and entered enthusiastically into the interesting program 
arranged by the local members under the auspices of the 
entertainment committee. Hotel Adelphia was selected as 
the convention headquarters, and the English Room in the 
basement of this well known hostelry was given over to an 
unusually fine public exhibit of electrical goods. 

_ Several interesting papers were presented at the differ- 
ent meetings. On the opening day Washington Devereux, 
chief of the electrical department of the Philadelphia Fire 
Underwriters’ Association, delivered an address on the sub- 
ject of the carelessness shown in many homes in the use of 
electrical devices, stating that fifty-four thousand fires were 
caused during the past -year by the overheating and neglect 
of different appliances when in use. Mr. Devereux set forth 


that the trouble was not with the devices, but with the hu- 
man element—the woman who connected an electric iron or 
other appliance for service and forgot to shut it off when 
she left the house for a social call. 


He said that no father 
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should buy his young son a ten-cent book on “How to Wire 
the House in Your Spare Moments” unless he was prepared 
for a possible catastrophe. 

M. Edwin Arnold, head of M. E. Arnold & Company, 
electrical contractors, Philadelphia, and president of the As- 
sociation during the past year, held, in reply, that electric:ty 
was not the cause of the majority of fires, and combatted the 
arguments presented by Mr. Devereux; in proof of his as- 
sertions he read letters to the members from the Mayors of 
Asbury Park and Ocean Grove with reference to the recent 
disastrous conflagrations which stated that 
these fires were not, as commonly assumed, caused by elec- 
tricity. Mr. Arnold said in conclusion that every time elec- 
tric wires were in evidence after a fire that the rubber stamp 
was used when no other cause for the fire was 


in these cities, 


“electricity” 
apparent. 

Joseph B. McCall, president of the Philadelphia Elec- 
tric Company, addressed the members on the wider use of 
electricity for lighting, indicating the present neglected pos- 
sibilities in this work and urging conccntrated effort to en- 
courage the wiring of homes, stores, and other places at 
every opportunity. 

An illustrated talk on a timely subject was given by 
Charles M. Ripley, covering the proper protection of muni- 
tion plants by a flood-lighting system or batteries of electric 
searchlights. Other interesting addresses were: “Selling 
the Electrical Idea,” by H. W. Alexander, New York; “The 
Necessity for Competent Estimating,” by John M. Hooley, 
New York; and “The Manufacturers’ Territorial Agency,” 
by Frank H. Stewart, head of the Frank H. Stewart Electric 
Company, Philadelphia. 

The delegates and guests participated in the different en- 
tertainment features arranged by the local committee in en- 
thusiastic and responsive manner, and each feature of the 
arrangements was carried out with great success, indicating 
the appreciation for the conscientious efforts of the local 
committee. 

The following officers and directors were elected for the 
ensuing year: 

President, Albert Gentel, head of Albert Gentel, 
electrical construction, 1503 Columbia Avenue, Philadelphia. 

Vice-president, H. F. Hartman, of the Hartman Electric 
Construction Company, 137 Oakford Court, Scranton. 

National Director, George E. Shepherd, of Shepherd & 
Rust, electrical contractors, 42 West Market Street, Wilkes- 


Inc., 


Barre. 

Legislative Committee, Mr. Hartman and Mr. Shepherd, 
vice-president and national director, respectively, as noted 
above, together with R. C. Williams, Jr., Philadelphia, and 
John S. Musser, Harrisburg. 

M. G. Sellers, 1518 Sansom Street, Philadelphia, was re- 
elected as secretary and treasurer. 

The electrical exhibit in the English Room of the hotel 
was continued from June 19 to 23. It was a very successful 
event. Not only was the display well patronized by the at- 
tending delegates and guests, but the many others from the 
city and vicinity took time to look over the attractive array 
of electrical appliances. 

Several of the most enterprising of the local electrical 
contractors arranged for daily announcements in the differ- 
ent Philadelphia papers in the form of collective advertise- 
ments of quarter-page size, calling attention to the elec- 
trical exhibit and extending a cordial invitation and wel- 
come to visit the show. Among those participating in this 
co-operative idea were The Buchanan Electric Store, 1719 
Chestnut Street; Albert Gentel, Inc., 1503 Columbia Avenue; 
Walker & Kepler, 531 Chestnut Street; Frank H. Stewart 
Electric Company, 37-39 North Seventh Street; M. E. Arnold 
& Company, 114 North Eleventh Street; Schimmel Electric 
Supply Company, 318 Market Street, and others. These an- 
nouncements proved highly effective and created additional 
interest in the exhibit. 
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LYNN SECTION, A. I. E. E.,. ELECTS 
OFFICERS. 


Section Has Made Progress During the Year—Average 
Attendance High. 


The final meeting of the year took place on June 20), 
wlien J. Morton Davis of the order department of the Gen- 
eral Electric Company was elected chairman and Robert [. 
Thomson, secretary-treasurer. A. K. Warren and C. H. B. 
Halvorson are on the executive committee, and among those 
on other committees are Dr. L. C. Lowenstein, Jesse M. 
Darke, A. T. Comstock and David C. Lash. The chairman 
of the executive committee is F. W. Ralston. 

After the election Walter C. Fish, manager of the Lynn 
plant of the General Electric Company, Gordon M. Camp- 
bell, the past chairman, and A. R. Ellis of the standardizing 
laboratory at Lynn, made addresses, Mr. Ellis speaking 
“Meter Instrument Bearings.” 

The total number of members the past season was r 
ported by the retiring secretary, M. B. Carroll, to be 844. 
the largest in the history of the section. The average 
attendance at the lectures was 250; receipts for the year 
approximately $3,500, and the present assets of the section 
nearly $2,000. 





BOARD OF GOVERNORS OF ASSOCIATED 
MANUFACTURERS MEET. 


Various Sections Elect Chairmen for Ensuing Year— 
No Meetings During Summer. 


The Board of Governors of the Associated Manufac- 
turers of Electrical Supplies held a meeting at the offices of 
the Association, 30 East 42nd street, New York City, on 
Wednesday, June 20, at 2:30 p.m. H. B. Crouse, president, 
presided, and there was a full attendance. Many matters of 
importance were considered and a number of new lines of 
activities planned. The Board will hold no meetings during 
the summer months, unless by special call, the next regular 
meeting coming in September. 

On Wednesday evening, June 20, the various chairmen 
of Sections of the Associated Manufacturers of Electrical 
Supplies were the guests of the Board of Governors at a 
round table dinner at Delmonicos. C. E. Patterson, comp- 
troller of the General Electric Company and chairman of the 
Cost Accounting Committee in the Electrical Manufacturers’ 
Council, was also a guest, as were the cost experts of the 
companies of the Section chairmen. Mr. Patterson discussed 
the matter of cost accounting very fully, inviting comments 
from those present and explaining in detail many points of 
interest. A number of other matters of importance to the 
Sections were discussed and various Section activities planned. 
Covers were laid for about forty guests and it was felt by 
all that theeevening was a thoroughly enjoyable one. 


Out Let-Box Section MEETING. 


The Outlet-Box Section of the Associated Manufacturers 
of Electrical Supplies held a regular meeting on Tuesday, 
June 19, at the offices of the Association. Frank W. Hall, of 
the Sprague Electric Works, chairman of the section, pre- 
sided, practically all members of the Section being present. 
The meeting was a very interesting one and many subjects 
of importance were discussed. Among other activities con- 
sidered was the establishment of a Bureau for Industrial 
Statistics, which will be handled through the office of the 
general secretary. 

The Porcelain Section of the Associated Manufacturers 
of Electrical Supplies held its regular meeting at the offices 
of the Association on Thursday, June 21, J. E. Way, of 
R. Thomas & Sons Company, presiding. The various stand- 
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ing committees of the Section made reports and other mat- 
ters of importance were discussed. The regular election of 
ers was postponed until the next regular meeting of the 


neo 
oe = 


n. 
ELECTION OF SECTION OFFICERS. 


\t recent meetings of the Sections of the Association 
lections of officers were held, and the following chairmen 
W elected for the coming year: 

\ttachment Plug Section, H. W. Bliven, Harvey Hub- 
bell, Inc. 

an Motor Section, John H. Barker, Diehl Manufactur- 
ing Company. 

Fuse Section, H. R. Sargent, General Electric Company. 

Knife Switch Section, J. H. Trumbull, Trumbull Electric 
) ifacturing Company. 

Lamp Receptacle and Socket Section, W. D. Steele, Ben- 

in Electric Manufacturing Company. 

Lighting Fixture Section, A. F. B. Harraden, Shapiro & 

nson. 

Panelboard and Switchboard Section, Charles L. Eidlitz, 

tropolitan Electric Manufacturing Company. 

Snap Switch Section, E. Whitmore, Manhattan Electric 

ply Company. 





ANNOUNCEMENT OF THE SOCIETY FOR 
ELECTRICAL DEVELOPMENT’S “KEEP 
BUSINESS GOING” CAMPAIGN. 





New Books on Business Efficiency for Electrical Men 
Prepared for General Circulation. 


The Society for Electrical Development has mailed to its 
tire mailing list a broadside circular announcing its “Keep 
isiness Going” campaign. 

The circular contains, among other things, an important 
tter to the industry signed by Henry L. Doherty, president 
f the Society. It suggests that in view of the greatly widened 
arket for electric service in many fields, it is time to lay 
side petty jealousies in the industry and concentrate on 
iilding business. 

The possibilities of electric power to replace steam power, 

electric light to protect bridges, munition plants, water 
1ys and workshops, of electrical appliances to lighten the 
bor of the home and on the farm, were, according to the 
rcular, never so great as at this moment. 

The Society urges the sales side of the industry not to 
t down in its efforts, but to seek out new possibilities of 
rving the public. It suggests that many power consuming 
which formerly might have been thought to be 

xuries, are now certainly proved to be necessities. 

The keynote of the new campaign is that business must 

kept going if the banks, merchants, lighting companies and 
ther commercial interests are to contribute their share to the 
ational defense. 

The Society has already prepared a number of valuable 
usiness books for the use of the industry in the present situa- 
ion and has others in preparation. These books deal with 
arious phases of merchandising for appliances, equipment 
nd service. The newest of these books gives a list of more 
han 3,000 applications of electricity to various businesses, 
ndustries and commercial life in general, all especially need- 
ul in carrying out the government’s proposed economies of 
time, money and men. 

The Society has also inaugurated a special power-applica- 
tion service for providing its members with data for use in 
developing power prospects. This service brings into play 
the engineering and power-development side of the Society’s 
staff in a new way and greatly increases its usefulness to both 
central station, dealer and contractor, as factors in the sale 
f motors, appliances and service. 


évices, 
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ELECTRIC MAKES RUN FROM ATLANTIC 
CITY TO NEW YORK IN SIX HOURS. 


Demonstration Made Under Auspices of Electric Vehicle 
Association Proves Value of Electric for Touring. 


That the electric automobile is admirably adapted for 
long runs has just been proven by an inter-city run made 
from Atlantic City to New York City on Tuesday, June 19, 
under the auspices of the New York Electric Vehicle Asso- 
ciation. The run is a blow to old traditions about the elec- 
tric passenger car being favorable for only short trips. 

The test was conducted purely to demonstrate the elec- 
tric’s speed and endurance and to show that it is not alone 
the ideal lady’s city car but is also a man’s road car, a 
capable and hardy machine. Its performance compared 
creditably with the best performances of gasoline driven 
cars over the same route. It is even doubtful if a greater 
speed than was accomplished by this electric would be de- 
manded by the average motorist and it is certain that a 
greater speed would not be legal. The run was made in a 
Baker R & L stock car of a new model, the features of 
which are that it is lower hung, offering consequently less 
wind resistance, and increased battery space. 

The car left New York on Monday morning, June 18, 
with a driver and official observer for the New York Elec- 
tric Vehicle Association. The trip to Atlantic City, which 











Electric Vehicle Which Made Run from Atlantic City to New 
York in 5 Hours and 58 Minutes. 


was chiefly to investigate road conditions, was made in the 
comfortable time of less than cight hours, no special effort 
being made to make a record in speed, the plan being to 
make the speed effort for the return trip. : 

The run from Atlantic City to New York was made in 
5 hours and 58 minutes, actual running time, with a boost 
of one hour and a half at Lakewood. The mileage covered 
by the car from Atlantic City to New York was 123.5 miles, 
making the average running time 20.5 miles per hour. The 
entire distance was covered with the car running at fifth and 
sixth speed. 

One of the startling features brought out by this trip 
was that the current used to drive the car from Atlantic 
City to New York cost less than half the price of enough 
gasoline to drive a gas car over the same route. Two 
hundred and eighty three ampere-hours were used in the 
run, an average of 2.29 per mile, the cost of which at five 
cents per kilowatt-hour, which is the maximum charging 
rate in New York City, would make the cost $1.55. 
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WESTINGHOUSE CAPACITY TO AGGRE- 


GATE $120,000,000. 


Merger with Westinghouse Machine Company and Com- 
pletion of Essington Plant Makes Possible Business 
of $10,000,000 a Month. 


The merger of the Westinghouse Machine Company into 
the Westinghouse Electric & Manufacturing Company and 
the construction of the new plant at Essington will mean an 
electrical machinery manufacturing company capable of doing 
$120,000,000 of business per annum. 

The Westinghouse Electric itself took in during April 
and May electrical business amounting to $15,000,000, or at 
the rate of $90,000,000 per annum. The May business was 
The Westinghouse Machine Company is doing 
close to $800,000 of business a month, or at an annual rate 
The new Essington plant when com- 
pleted will be able to handle $15,000,000 gross a year. All 
told, the Westinghouse Electric & Manufacturing Company, 
within 4 year or two (when the Essington unit is ready for 
will be a $120,000,000 per annum concern, 


$8,000,000 


of about $9,000,000. 


full operation) 
with the same capitalization as at present, according to careful 
estimates. 

The tendencies in modern industrial operations are de- 
cidedly toward increasing use of electrical machinery of all 
kinds. The waste in operation of isolated small steam power 
plants compared with concentration in central steam electric 
generating units (especially with the unprecedented prices 
for fuel), the prospect of extensive hydroelectric work, the 
increasing use by railroads of electric power in numerous 
branches of service, and the big field in equipment of ship- 
ping are some of the factors on which may be predicted a 
demand for the output of the electrical companies on a scale 
never approached before. In fact, some of these demands are 
already taxing the capacity of the plants. 

As the Essington plant comes into operation it is prob- 
able that the business of the Westinghouse Machine Com- 
pany will gradually be transferred thereto, leaving its facili- 
ties added to the East Pittsburgh plant available for turbine, 
generator, etc., work. 


$375,000 FoR Rep Cross In ADDITION TO 


Vice-PRESIDENTS ELECTED. 


FUND 01 CREATED 

REGULAR DivinEND—NeEw 

At the regular meeting of the Board of Directors of the 
Westinghouse Electric & Manufacturing Company held in 
New York on Wednesday, June 20, an extra dividend of 
one-half of one per cent on both common and preferred stock 
was declared for the benefit of the Red Cross fund. This 
dividend, which will amount to approximately $375,000, is an 
addition to the regular quarterly dividend of 1% per cent 
on both common and preferred stock, which was also de- 
clared. 

At this meeting the annual election of officers of the 
company was held, resulting as follows: 

Chairman of the board, Guy E. Tripp; president E. M. 
Herr; vice-presidents, L. A. Osborne, Charles A. Terry, and 
H. P. Davis; acting vice-president, T. P. Gaylord; comp- 
troller and secretary, James C. Bennett; assistant secretary, 
W. H. Jones; assistant treasurer and assistant secretary, 
S. H. Anderson; auditor, F. E. Craig, and assistant auditor, 
W. B. Covil, were re-elected to their respective offices. Three 
new vice-presidential offices were created and the following 
were elected to fill same: Henry D. Shute and Herbert T. 
Herr, both of Pittsburgh, and Walter Cary of New York. 
H. F. Baetz, assistant treasurer, was elected to succeed Mr. 
Shute in the position of treasurer. L. W. Lyons was elected 
assistant treasurer to succeed Mr. Baetz and W. J. Patter- 
son was elected to the newly created position of assistant 
auditor. 

Biographical data concerning the new officers will be 
found on other pages of this issue. 
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ELECTRICAL CONTRACTORS TO HOLD 
ANNUAL CONVENTION. 





Executive Committee Meeting in Chicago Adopts Slogan 
“Business Must Go On.” 


The quarterly meeting of the Executive Committee of 
the National Electrical Contractors’ Association was held in 
Chicago, June 19 and 20, at the Hotel La Salle. There was 
a full attendance at this meeting and many subjects the 


utmost importance were discussed, and will be put in the 
proper channel to be acted upon at the New Orleans con- 
vention in October. This was the most successful meeting 
ever held by the Executive Committee. An extensive na- 
tion-wide propaganda was entered into, which is expected 
to put the National Electrical Contractors’ Association ox an 
equal with the foremost organizations of the country 
There attended, by invitation, William L. Goodwin, for- 
merly of California, but now from New York, who is viy- 
ing much time to the proper organization of industry; |. M 
Wakeman, general manager of the Society for Electrical De- 
velopment; E. McCleary, one of the foremost and inflven- 


tial contractors in Detroit; Louis Kalischer, local contractor 
of New York; Ernest Freeman, of the Freeman-Sweet Com- 
pany, of Chicago, former president of the N. E. C. A. and 
Mr. Hilton, treasurer of the organization, of Syracuse 

The national president, Colonel Robley S. Stearnes, was 
present from New Orleans, and used every endeavor to have 


the association keep up its work and assured the committee 
that New Orleans was ready in every manner to receive the 
membership of the National and hoped that under present 
conditions throughout the country, that each member would 
remember that this is going to be a very important meeting 
and that each should make every reasonable sacrific to at- 
tend, more especially for the reason that there will be put 
for final action, complete change in the constitution and |y- 
laws, as a majority of the membership demands this and it 
will be settled at that time. The slogan adopted by the 
Executive Committee, at this meeting, was “Business Must 
Go On.” 

A resolution passed with regard to the annual 
convention, to be held in New Orleans, La., October 10 
13, inclusive, as follows: 

Whereas, It is of the highest importance that the United 
States, having entered into the great war, should use eve: 
endeavor to bring it to a successful issue, and whereas this 
can only be accomplished by every individual and every busi- 
ness concern doing its utmost to “Keep business going,” and 
endeavoring by every available means to increase the busi- 
ness of the country so that it can carry the necessary finan- 
¢ial burden; 

Resolved, That the N. E. C. A. hold its annual conven- 
tion at the time and place already agreed upon, to wit, 
New Orleans, La., October 10 to 13; and 

Resolved, That the N. E. C. A. pledges its active su 
port to the movement by which every business man agrees 
to do his part in carrying on mercantile enterprises, includ 
ing the preparations of all electrical systems for the added 
demands which may be made upon them. 


was 





Central Electric Company Subscribes $25,000 to 
Red Cross Fund. 


Chicago’s contribution to the Red Cross fund was ma- 
terially augmented last week by the subscription -of $25,00) 
by the Central Electric Company, which declared an addi- 
tional dividend for this purpose. This action was taken 
promptly and whole-heartedly, on the initiative of G. A 
McKinlock, president, and Charles E. Brown, secretary, 
of the company. This company had previously purchased 
Liberty Bonds in the amount of $100,000. 
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The Reactance of Strap Conductors 


Formulas and Curves for Finding Reactance of Ventilated 
Busbars and Similar Subdivided Rectangular Conductors with 
Typical Examples of Such Determinations in Simple Circuits 


By H. B. DWIGHT 


“§-N\HE reactance of a circuit composed of strap conductors 
& is a useful quantity to know wherever rectangular con- 
* ductors are used to carry alternating currents. Com- 
n instances of this are switchboard busbars and electric 
furnace circuits. 
It is possible to calculate with fair accuracy the inductance 
videly spaced straps by the approximate formula, 
L=2log s/(at+b) +3 (1) 
per centimeter of strap, where s is the axial spacing, 

a and b are the dimensions of the section of the strap, 

sured in the same units as s. This is derived from the 
roximate formula for the inductance of a rectangle made 
strap conductor, given in the Bulletin of the Bureau of 
ndards, Vol. 8, No. 1, equation No. 108. 

This formula is plotted in Fig. 1, where it is seen to 
ee almost exactly with the curve for conductors of square 

For thin straps at close spacings the formula is 
te inexact, and at very close spacings it actually gives 
ative values of reactance. Accordingly, when s/ (a+b) 
less than about 2, formula (1) should not be used even 
r approximate work, but the curves of Fig. 1 should be 
sed instead. 

Since formula (1) is accurate within less than one per 
it for values of s/ (a+b) greater than 2, it is useful to 
ange it so as to use practical units. It then becomes: 

Inductance = [140.4 logw s/ (a+b) + 91.4] 10° henrys 

per foot of strap, or 

Reactance at 60 cycles = 52.9 logw s/(a + b) + 34.5 


tion. 


microhms per foot of strap. The reactance at other frequen- 
cies will be changed in proportion to the frequency. 

It is possible to write out an exact formula for the in- 
ductance of two long conductors of rectangular section, ne- 
glecting skin effect, but it contains such a large number of 
terms that it is not useful as an engineering formula and so 
is not given here. Instead, the results have been plotted as a 
series of curves in Fig. 1, which can be used for the solution 
of problems. The reactance at 60 cycles of straight rectangu- 
lar conductors, symmetrically placed as indicated in Fig. 1, 
can be taken directly from these curves, and the curves may 
also possibly be used in connection with the calculation of the 
reactance of shell-type transformers. 

Sufficient data for obtaining the formula for the induc- 
tance of two long equal rectangular conductors, when the 
axes and the sides of the sections are parallel, can be obtained 
from the Bulletin of the Bureau of Standards, Washington, 
D. C., Vol. 3, No.1, equation 8, and Vol. 8, No. 1, equations 
116 and 124. The geometrical ‘mean distances of squares in 
different positions indicated in Fig. 16 of Vol. 3, No. 1 are 
also useful in plotting the curves shown in this article. 

The formulas for inductance when the straps are infinitely 
thin are comparatively short. When the straps are in parallel 
planes, that is, when a/b is zero, the inductance of the single- 
phase circuit is 

L=28/BV log s/b— (8/0U—1) log (1+58/b*) 

+ 4 s/b tan* b/s lines per centimeter of strap. 
The values of this are shown by the upper curve of Fig. 1. 
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Fig. 1—Curves for Finding Reactance of Strap Conductors at 
60 Cycles. 


Fig. 2—Example of Ventilated Busbars for 60-Cycle Single- 
Phase Circuit. 
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When the straps are in the same plane, that is, when 

they lie edge to edge, b/a is zero, and the inductance is 
L=(s/at+1)* log (s/at 1) 

+ (s/a—1)? log (s/a—1)—28*/a@ log 

lines per centimeter of strap. The values of this formula are 


s/a 


given by the lowest curve of Fig. 1. 

It is to be noticed that only ratios of the spacing, width 
and thickness of the straps appear in the expressions for in- 
ductance and in Fig. 1, and so these dimensions may be 
measured in any units, so long as they are all measured in 
the same units. 

The curves of Fig. 1 are in agreement with the formula 
for inductance of thin straps very close together, neglecting 
skin effect.* This formula is a straight-line formula, and 
when plotted on Fig. 1, the straight line is found to be the 
tangent to the curve for thin straps at the position where the 
straps touch. It is possible to calculate the magnitude of the 
skin effect for this limiting position, and, as shown in Fig. 3 
of the article mentioned in the footnote, skin effect reduces 
the self inductance when the frequency is high or when the 
section of the strap is very large. This reduction will take 
place to some extent for all positions indicated in Fig. 1 of 
this article 

Examples are given of the use of the curves of Fig. 1. 
The reactance, as plotted in the curves, is proportional to the 
difference between the self inductance and the mutual in- 
ductance, and this fact is used in solving problems of poly- 
phase circuits and divided conductors. Such problems are 
more common than the more simple case of Example I, 
especially since most heavy strap conductors are of the built 
up or ventilated type. These general methods can also be 
applied to problems with conductors, etc., where 
wires or cables are used instead of straps. 


divided 


EXAMPLE [| 


Find the reactive drop at 800 amperes, 60 cycles, in a 
single-phase circuit composed of two copper straps, each 90 
feet long, size %4 inch by 4 inches, in parallel planes, with one- 
inch spacing between centers of straps. 


a/b = 1/16, and s/ (a+b) = 1/4.25 = 0.235 
Reactance = 12.4 microhms per foot of strap. 
Reactive drop = 800 X 12.4 X 90 X 2 X 10°° = 1.79 volts. 


ExAmpte II. 


Find the reactive drop at 800 amperes, 60 cycles, in a 
three-phase circuit composed of three copper straps, each 90 
feet long, size %4 inch by 4 inches, in parallel planes, with 
one-inch spacing between centers of straps. 

Let the three straps side by side be called A, B and C, 
and let 

/~=800 amperes, 

Ip =— 400 + 7400 V3 amperes, and 

Ic =— 400 — 7 400 V3 amperes. 

The reactive drop in A per foot 

= 2m X 60 [JALA +/]BM as + Ic Mac] 
where La is the self inductance of A per foot and Mas is the 
mutual inductance of A and B per foot. 

Since JA — (/ez + Ic) the reactive drop in A per foot 

= 2m X 60 [Jp (Man—La) + Ic (Mac—La)] 

= — /p Xap — Jc Xac where Xas-is the reactance per 
foot of the single-phase circuit composed of A and B. This 
can be obtained from Fig. 1. 

Xazs = 12.4 microhms per foot of strap, as in Example I. 

Xac = 22.0 microhms per foot of strap. 

Therefore the total reactive drop in A 
= (400 — 7 400 V3) 12.4 x 90 X 10° 
+ (400 + 7 400 V3) 22.0 X 90 X 10-* volts 
= 1.24 + 7 0.60 volts 





*Skin Effect of a Return Circuit of Two Adjacent Strap Con- 
ductors, by H. B. Dwight, The Electric Journal, page 157, 
April, 1916. 
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= 1.38 volts, numerical value. 
The reactive drop in B 

=— Ic Xsc—IJa XAB 

=(400 + 7400 V3) 12.4 K 90 X 10° 

— 800 X 12.4 X90 XK 10- volts 

=— 0.45 + 7 0.77 volts 

= 0.89 volts, numerical value. 

The reactive drop in C has the same numerical value, 1.38 
volts, as the reactive drop in A. 

A circuit of this kind is usually not transposed, and the 
unbalanced voltage drop will cause an unbalance in current 
and phase as well as voltage. The average reactive drop is 
1.22 volts per leg, which should be expressed as a percentage 
of the star voltage. 

Exampete III. 


Find the reactance drop in single-phase ventilated bus- 
bars at 1000 amperes, 60 cycles, each busbar consisting of two 
straps 60 feet long, % inch by 3 inches at % inch centers. 
The distance between centers of the busbars is 2 inches. See 
Fig. 2. 

Neglecting eddy currents, each strap will carry 500 am- 
peres. The drop in A per foot is 

500 (La + Mas — Mac — Map) 27 X 60 

= 500 (La — Mac + La — Map — La + Mas) 27 X 60 

= 500 (Xac + Xap — Xas) 

= 500 (27.4 + 31.6 — 9.0) X 10° volts per foot, using 
Fig. 1. 

The total drop in A is 500 X 50.0 X 10-*eX 60 

= 1.50 volts. 

Similarly, the drop in B is 

500 (Xsc + Xep — Xap) X 60 

= 500 (22.5 + 27.4 —9.0) 10-° X 60 

= 500 X 40.9 X 10° X 60 

= 1.227 volts. 

The difference in voltage drop between A and B wil! be 
equalized by a redistribution of current, or an eddy current, 
as it is often called. The average reactive drop in the busbar 
is 1.363 volts and the drop in the single-phase circuit is 2.73 
volts. 

For an approximate calculation, consider each busbar as 
a solid strap of the same outside dimensions as the ventilated 
busbars, namely 4% inch by 3 inches. 

Then a/b = 0.21 and s/ (a + b) = 2/3.625 = 0.552. 

From Fig. 1, the reactive drop in the single-phase circuit 
is 1000 X 23.8 X 10° X 60 XK 2 = 2.86 volts. 

Either of the above values of the reactive drop of the 
busbar could be used in calculating the reactive drop in a 
similar three-phase busbar circuit, as in Example II. 





Steel and Electrical Equipment Needed for 
Shipyards. 


Ten ship-building companies of the United States and 
Canada are reported as buying structural steel for plart ex- 
tensions and as placing contracts for shop and power equip- 
ment. The Merchant Shipbuilding Corporation will require 
10,000 tons of steel for ways and shops on the Delaware 
River. The Newport News Shipbuilding & Dry Dock Com- 
pany has placed orders for new shop equipment and steel for 
one of its shops, and will require 8000 tons of steel for addi- 
tional ways. The Baltimore Dry Dock & Shipbuilding Com- 
pany has placed orders for several locomotive cranes tor 
additional ways and requires 3000 tons of steel for shops. 
The Traylor Engineering & Manufacturing Company has 
issued a list of tools required for a new shipyard to be built 
at Cornwall, Pa. The Terry Shipbuilding Corporation, hav- 
ing a contract to build 20 composite boats of 2500 tons each 
for Emergency Fleet Corporation, requires 7000 tons of steel 
for ways and shops to be built on Savannah River, Savannah, 
Georgia. The contract price for the 20 steel boats to be built 
at Savannah is reported to be $10,000,000. 
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Compressed-Air Uses In Power Stations 
A Discussion of the Advantages of Compressed Air 


for Cleaning, Repairing, Hoisting and Conveying, 
Pumping and Construction Work in Power Plants 


By CHARLES A. HIRSCHBERG 


4 SK THE average power-station engineer if he is using 
vl 1 compressed air in power-plant operations and the 
4 chances are he will reply that there is an air com- 
or in the power house, but it is there for shop use. It 
s that this willing power-plant servant, compressed air, 
near that it is entirely overlooked. 
[t is true that the air compressor has been installed in the 
I ite industrial power plant primarily for shop use to oper- 
tc a great variety of pneumatic devices, and only in the large 
ral station has the air compressor been installed for 
er-plant service alone, due perhaps to the lack of shop 
ities. 
The advantages of having compressed air in the power 
ion are many, and where the compressing plant is installed 
the power house, it is a comparatively simple matter to 
iin the necessary outlets to make the air readily available. 
Broadly speaking, the uses of compressed air in the power 
t may be divided into the following classes: Cleaning, 
iiring, hoisting and conveying, pumping, painting and con- 
ction work, 







CLEANING. 





Compressed air is not only clean in itself, but it is a won- 





Fig. 








1.—Portabie Compressor Plant for Cleaning Electrical 


derful cleaning agent. This is perhaps one of the most exten- 
sive uses to which the power plant can apply it. 

Generators, engines. pumps. control boards, girders, 
trusses and walls are thoroughly cleaned of dust by means 
of the compressed-air jet. The process is safe and does not 
injure the parts being cleaned, as might result where brooms, 
dusters and wire brushes are employed. 

The air jet is much more effective, especially for cleaning 
out-of-the-way corners. As a matter of fact, there are a great 
many places which the air jet will clean that are accessible 
to no other cleaning agency. 

Many engineers will recall. and are perhaps even today 
using, the hand bellows for cleaning purposes, and if they 
are, can readily gain some idea of the adaptability of com- 
pressed air for cleaning, even though the bellows is at best a 
clumsy device. 

Overhead apparatus, such as pulleys, shafting, pipes, wires 
and beams, are readily cleaned by mounting the cleaning 
nozzle on the end of a pipe through which the air passes. This 
not only saves time, but makes for safety of the operator. 
It eliminates the use of ladders and scaffolds. 

Such machinery as electrical mo*ers and generators re- 





Machinery. 
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quire frequent cleaning to prevent dust, lint or other foreign 
substances from settling upon the rotor, field and other parts. 
This is especially true of the air spaces, as otherwise the tem- 
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Fig. 2.—Various Types of Blowing Nozzles. 
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perature of the motor would tend to rise greatly, affecting 
the efficiency and perhaps even endangering the insulation by 
overheating. Fig. 1 shows such an application, using a port- 
able compressor. 

Scale, dirt and carbon deposit is* quickly removed from 
gas-engine cylinders and valves by blowing them out with air. 

For cleaning the flues of boilers of soot and dirt, com- 
pressed air is almost a necessity. Steam may be used for the 
purpose, but if compressed air around 80 pounds to 100 pounds 
pressure is available, it is decidedly preferable. 

In the preparation of surfaces for painting, varnishing or 
lacquering, the air jet will be found a time saver and a thor- 
ough cleaning agent. 

One of the most pronounced advantages of the com- 
pressed-air cleaning agent is its ability to dislodge dirt and 
dust while the machinery is running. . This makes for 
economy 

CLEANING NOZZLEs. 

The apparatus used may be a home-made affair, consist- 
ing of a length of garden hose with a plug cock on the end. 
The objection to the use of such crude devices is the fact that 
it is extravagantly expensive in that it wastes more air than 
The many practicable and inexpensive 


is usefully applied. 


‘ 
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cleaning nozzles on the market make it advisable to dis. 
courage the use of home-made apparatus. One type of air- 
cleaning nozzle commonly employed is self-closing when 
pressure is on the line. To use it, it is merely necessary to 
depress the button with the thumb, a greater or less force 
of blast being obtained by the degree of pressure applied to 
the button. Releasing the pressure on the button shuts of 
the air. This feature insures the consumption of air only 
when actually needed. The nozzle is supplied with a re- 
movable tip, making it possible to use any one of several 
varieties to meet various conditions. 

In Fig. 2 are shown various types of blowing nozzles of 
the self-closing type, manufactured by the Westinghouse Air 
Brake Company. These nozzles are manufactured in sizes as 
follows: 1/16, 3/32, %, and 3/16 inch circular. 

The approximate air consumption of the various West- 
inghouse nozzles at various pressures aré given in the accom- 
panying table. 








Air Cubic Feet of Free Air per Minute ~ 
Pressure 1/16” 3/32” 3/32” 4%” 3/16” 3/16” 
at Circular Stand’rd fon Cotton Stand’rd Circular Circular 


Nozzle. Drilled. Circular. Mills. Circular. Drilled. Cored. 
20 2.4 4.5 4.5 8.1 10.7 14.2 
35 3.5 6.6 6.5 11.2 17.1 20.9 
50 4.5 9. 8.7 14.7 22.8 28.3 
60 5.2 10.5 10.2 17.0 26.4 33.0 
75 6.3 12.7 12.2 20.5 32.2 40.5 
85 7.0 14.3 13.8 22.8 35.8 45.0 
100 8.0 16.8 16.2 26.5 41.5 51.6 


For cleaning in inaccessible places, for instance, engine 
ports, valve passages or cylinder jackets, it is a good plan to 
attach a short length of flexible copper tubing to the end of 
the gun. This tubing may be bent into any desired shape. At 
any time where there is danger of injury by contact with the 
metal of the nozzle, a short piece of rubber tubing may be 
slipped over the end of the nozzle. 

Various air pressures are employed for cleaning with the 
air jet. Those most common range from 10 to 35 pounds for 
light cleaning to from 60 to 100 pounds for heavy work. The 
amount of pressure employed with these nozzles may be 
readily controlled by the operator. A great deal of air is not 
necessary, and judgment should be exercised in this regard. 
bearing in mind that it is the sharp impact of the air which 
accomplishes the cleaning. , 

In general, the following instructions may be followed to 
advantage. It is advisable to start at the top and work down- 
wards, avoiding going over any part of the work a second 
time. Care should be exercised in how the nozzle is manipu- 
lated, otherwise the dirt will merely be removed from one 
point and lodged at some other. In working around bearings, 
care should be taken to avoid blowing out lubricant. The cure 
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3.—Several Types of 








Nozzles for Cleaning Boller 





Tubes. 
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for this will most generally be found in the use of lower air 
pre ssure. 

\s cleaning hose has to withstand considerable wear, it 
is advisable to select a hose of good quality. Three-eighths 


=< 2 > 











Fig. 4.—Rolling Boiler Flues with Pneumatic Drill. 


h hose will be found amply large enough for most cleaning 
rposes, and is also a size easy to handle. 

Where a great deal of machinery is installed, it may be 
und advisable to install a permanent air line provided with 
nveniently spaced outlets. The use of anick detachable hose 
uplings will be found convenient and time saving. 

Where a permanent air-compressor installation is out of 
he question, a portable equipment, such as that shown in 
ig. 1, will be found comparatively inexpensive, and yet suit- 
ble for all cleaning needs. It is electrically operated; plug- 
ng the electric connection into a convenient wall socket puts 
in condition for instant use. 


CLEANING Borer Tuses. 


Boiler flues may be kept free of soot and dirt by blowing 
em out with compressed air. A pipe connected by hose with 
e air line is run back and forth in the tube, the air being 
ven a whirling motion by the use of special nozzles. This 
otion has been found most effective in cutting out the dirt. 
he frequent use of the air jet for cleaning tubes will be 
und to result in more steam or less coal burnt, surely a 
sirable accomplishment. 

For removing scale from boilers, air-operated cleaners are 
ailable. The work is accomplished rapidly and efficiently. 
few such cleaners are shown in Fig. 3. These cleaners 
erate on two general principles. Some employ a reamer-like 
ad, while others have toothed rollers, which press against 
d cut the scale, due to the centrifugal effect of the rotating 
ad. Others are of the vibrator type, operating to break the 
ale by a rapid succession of light hammer blows. This type 
‘ cleaner is also applicable for removing scale deposited on 
e outside of fire tubes. Some of these cleaners employ the 
inciple of the rotary engine, while others employ the re- 
‘rocating principle. Water is generally run into the tubes 
wash out the cuttings. 

In some plants the incrustation of foreign substances is 
removed by rapping the pipe with a hammer. This is danger- 
sus and expensive. Pipes are apt to be cracked and joints 
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started, while the inequality of the blow only partially removes 
the scale. The pneumatic scaler on the other hand operates 
quickly and uniformly, and this light uniform blow exercises 
no harmful effect on the boiler or condenser. 

REPAIRING. 












The private power plant has access to many of the pneu- 
matic tools employed in the shop. These tools can be ad- 
vantageously applied to making many of the power plant re- 
pairs. For instance, in making boiler repairs a section of 
plate can be cut out quickly by means of a chipping hammer, 
holes drilled in the shell to take the patch by a pneumatic 
drill and the joints riveted together quickly with pneumatic 
riveters the patch being finally calked bv the substitution of ’ 
the proper tool in the chipping hammer. In like manner, any 
of these tools may be employed in making all sorts of tank 
repairs and in construction work to be treated of later. 

Pneumatic drills are freauentlv used in the power plant for 
rolling boiler flues, as illustrated in Fig. 4. for expanding the 
ends of new boiler tubes and flues, for drilling metal, ream- 
ing, tapping, wood boring and running in studs and bolts. 




















HoIsTING AND CONVEYING. 











Compressed air can be conveniently used in the power 
plant for hoisting machines onto and off foundations, lifting 
out parts when making repairs or overhauling. conveying 
ashes, powdered coal. fuel. etc 

For the work of hoisting, there are a number of pneu- 
matic hoists on the market which are reliable. easy to operate 
and quick in action. Fig. 5 shows a horizontal cylinder hoist 
applied to conveying ashes. 

In some power plants. a central lubricating system is 
employed, the oil flowing by gravity to a central filter where 
it is purified and automatically forced by compressed air to 
a centrally located clean oil reservoir. From this reservoir, 
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Fig. 5.—Removing Ashes by Means of Pneumatic Hoist. 













the oil again flows by gravity to the various machinery in 
the plant. 

For conveying bulk materials, such as ashes, powdered 
coal and similar material, there are two distinct systems em- 
ployed—the pressure svstem and the suction system. In the 
pressure system low-pressure air is utilized, two pounds being 
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ordinarily sufficient. although as much as*seven pounds pres- 
sure has been employed. A low-pressure blower of a type 
suitable for this class of work is shown in Fig. 6. Experience 
has shown that it is not advisable to apply this system to 
boiler plants of less than 1000 horsepower. 

In action, the suction system operates as follows: The 
ashes are taken from the boiler dry, drawn into a storage 
tank, where they are automatically quenched and the dust 
settled. 

For convenient handling, it is usual to install the ash- 
storage hoppers underneath the boilers. The hoppers are pro- 
vided with gates, from which the ashes feed through intake 
hoppers, the rate of feeding being under the control of the 
attendant. From these intake hoppers the air current conveys 
the ashes through steel or cast-iron pipes to the storage tank, 
already referred to. 

The exhauster is employed to draw the air from the stor- 
age tank, creating a sufficient vacuum to cause an inrush of air 
through the conveying pipe line, and it is this current that 
carries the ashes to the storage tank. The pipe line is pro- 
vided with special elbows to break up the clinkers, so as to 
avoid obstruction in the conveying line. 

The air taken from the storage tank is passed through an 
air scrubber, all dust and grit being removed from the air 
before it reaches the exhauster. 

With the pressure system, the material to be conveyed is 
discharged into a large hopper, from which it is discharged 
into a power-driven feeder, which in turn feeds the material 
into the conveying line. The air current carries the material 
into a receiving tank, and in the case of coal this tank is 
usually located above the coal bunkers. It is discharged from 
this tank either directly into the bunkers or into a traveling 
hopper, enabling the distribution of the coal over a large area. 
A dust collector is a part of the system, collecting the dust 
which escapes from the separating tank. 

A great many steam power plants are equipped with boiler 
furnaces for burning oil as fuel, the oil being fed .to the 
furnace in an atomized state by means of compressed air. 
There are two systems employed, one known as low pressure, 
in which the air is supplied by a fan or blower, and the other 































Blower for 


Low-Pressure 
Furnaces. 


Fig. 6.—Motor-Driven Blowing 


high pressure, the air being supplied by an air compressor, a 
different nozzle being employed with each system. 


PuMPING. 


For the private water-pumping plant where the water 
must come from deep wells, the air-lift system of pumping 
possesses many advantages. 
advantage is its freedom from trouble. 


Perhaps the most pronounced 
The system eliminates 
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moving apparatus in the well itself, and places the control of 
the pumping in the power house where it belongs, under the 
immediate supervision of the engineer. Other systems, as for 
instance deep-well pumps, require as many pumping stations as 
there are wells, thereby multiplying the supervision. With 

















Fig. 7.—Power Station at Pine Bluff Showing Air Lifts Dis. 
charging Into Reservoir. 


the air-lift system any number of wells may be pumped from 
one centrally located air compressor, as already stated. 

In economy, the system compares favorably with that of 
other methods, while the degree of reliability assured is so 
much greater than that of other systems, that even though the 
system were more expensive to operate it would justify its 


preferance. 
In Figs. 7 and 8 are shown several typical power-plant 


air-lift installations. 
Compressed air is sometimes temporarily employed for 
operating reciprocating pumps, although it is not as econom- 
ical as steam operation. This is so marked that except for 
emergency purposes it is not advisable to employ air. 
Compressed air may also be used for emptying oil tank 
cars, raising liquid fuel, discharging contents of barrels, etc. 
In emptying the contents of a tank car or barrel, the contents 
are forced out by the pressure. 


PAINTING. 


Compressed air will be found an admirable agency for 
painting or whitewashing walls, beams, girders, etc. It has 
the advantage of lower cost and is decidedly more rapid than 
hand work. The paint, or other covering material, is sprayed 
onto the object. The apparatus used may be that consisting 
merely of a gun or a more elaborate outfit known as an air- 
brush. 

Spraying the coating produces a more thorough and uni- 
form job. The coating is projected on the surface with suf- 
ficient force to insure its entry into small cracks or crevices, 
ordinarily left untouched by the hand-painting process. I[n 
spraying, the object is to apply a fog-like spray of the coating 
until the fine heads of liquid coalesce and evenly cover the 
surface. It is a well known fact that three thin coats are 
better and more desirable than two thick ones, even if the 
total amount of coating used in each case is the same. With 
the spraying process the exact gauging of the thickness of the 
coating can be controlled, insuring best results and the min- 
imum consumption of material. 


CONSTRUCTION Work. 


Quite frequently it occurs around the power plant that o!d 
concrete masonry foundations must be altered or entirely re- 
moved. In the case of masonry, it is a comparatively simple 
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) break it up by hand. Concrete construction on the 


task t 
other hand presents considerable difficulty. The structure 
must be drilled and wedged out. The use of blasting powder 
is not to be thought of, as injury is apt to result to machinery 
place! in close proximity. 

nyone who has ever tried to drill concrete by hand can 
readily appreciate the labor involved. Compressed-air oper- 


ate 





levices lend themselves very nicely to this work. The 








Fig. 8.—An Air-Lift Head and Well. 


for doing the work is considerably reduced and money 
ved. For this type of work a small pneumatic hand rock 
_ or if already available, a heavy riveting hammer may 
nployed. The methods to be pursued are similar to those 
lqyed in rock drilling, the only special equipment being 
iired is two or three lengths of drill steel, properly 
pened. 

An illustration of the adaptability of compressed air for 
seryice will be found in the experience of the Philadelphia 
ctric Company of Philadelphia. This company found it 
ssary to remove a large machine foundation, in order to 
all a machine of a totally different character from that 
iously occupying the space. Expensive and delicate 
hines surrounded the foundation on all sides, necessitating 
exercise of the greatest care in removing the old founda- 

A small rock drill was used. and holes were quickly 

led at close enough intervals to enable breaking the con- 
e structure by means of wedges driven in the holes. The 
ndation was quickly removed without in any way dis- 
ing the surrounding machines. 

Likewise these drills may be used for drilling holes in 
rete structures, for instance, for anchor bolt holes where 
desired to suspend some special structure. 

Quite often additions are to be made to the power house. 


| in such cases the pneumatic riveters and drills will be 


nd both convenient and time saving tools. 

A study of this subject by the power-plant engineer will 
n convince him that there is a wide variety of uses for this 
r-ready power, not only simplifying a great many of his 
lems, but generally eliminating the laborious part of the 
k, 





ectrically Operated Window Sash Proves Effect- 


ive in Large Industrial Plant. 


The accompanying illustration shows a unique electrically 
rated window sash installed at the plant of the B. F. 
drich Company at Akron, O., where the ventilation is 
fectly controlled, with resultant comfort and efficiency of 
operatives. The steel sash is of the counterbalanced type 


the side walls, and continuous sash with electric operating 
evice in the sawtooth roofs. The continuous sash is installed 


14 sawtooth lines, each 70 feet long, simultaneously con- 
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trolled by the operating device from one motor and three 
sawtooth lines, each 140 feet long, are operated together in 
a similar manner. Counterweights balance the sash load and 
reduce the work of the motor. 

The electric operating device is particularly desirable 
where many sash are to be operated quickly, as in a foundry 
to prevent loss of heat after pouring, or to shut out sudden 
storms when pivoted sash are used. The motor drives through 
compound ball-bearing steel worm gears immersed in oil. An 
automatic cutout is used which limits the movement of tle 
sash in each direction without strain on the operating device. 
It is arranged to open the circuit quickly to prevent arcing, 
although the chain itself moves slowly. The switch may be 
set to hold the sash at any degree of opening. 

This electric device is designed to operate effectively long 
or short lines of top-hung, horizontally or vertically pivoted, 
and horizontally sliding sash. Power is transmitted through 
arms designed to give maximum leverage when the sash load 
is greatest. This load varies according to the type of sash. 
In pivoted sash the load is greatest at the moment of open- 
ing, when the sash are in contact at all sides with the frames, 
and is least at the widest degree of opening, when the upper 
part of the sash swinging in counterbalances. the lower part 
swinging out. In top-hung sash the load must be lifted by 
the device and greatly increases as the angle of sash opening 
becomes’ wider. 

The equipment provides various types of arms and oper- 
ating gears which best meet the conditions, but the principle 
of operation, that of tension transmission of power and its 
application to the sash by correctly compounded levers, to- 
gether with steel gears running in oil, phosphor-bronze bush- 
ings in all hinged connections and every other effort to se- 
cure the elimination of friction, are found in all the oper- 
ating devices. The worm gear locks the sash in any position, 
preventing slamming and breakage of glass. The tension- 
transmission lines consist of steel rods in 20-foot lengths con- 
nected by malleable barrel couplings. The two lines are joined 
by a link chain over the idler pulley and a sprocket chain 
at the gear. The chain is provided with two stop bars, one 
at each end; one is brought in contact with the gear case 
when the sash are fully opened and the other when they are 
closed; they act as brakes, preventing any damage due to 
continued operation of the hand chain. The counterweight is 
hung on a steel cable, which passes over the spiral. The spiral 





Electrically Operated Window-Sash fon Sawtooth Roofs. 


} 
/ 


is so designed that its changing radius as the sash open and 
close, increases or decreases the leverage of the counter- 
weight in exact proportion to the varying sash load, so that 
this load is always balanced in either direction. The counter- 
weight is provided with slides and an automatic safety device. 
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Notable Conduit Installation Made In 
Toronto In Record Time 


A 24-Duct Line 13,400 Feet Long Laid Through Downtown 
Section in Two Months—Many Difficulties Encountered 


CONTRACT recently awarded to the Toronto Hydro- 
Electric System by the Imperial Munition Board of 
for supplying electrical energy to a new 


of construction at Ashbridges 
necessitated the building of a conduit line 


Canada 
munition plant under course 
Bay, Toronto, 
several miles in length through the downtown section of 
Toronto. This is probably a record for conduit construc- 
tion, as the average exceed the placing of 10,000 duct feet 
per day, or approximately 500 feet of trench excavation, 
conduits installed and trenches refilled. This is all the more 
remarkable when :t is considered that work was commenced 
when there was considerable frost still on the ground. 

The contract for the construction of this line was-given 
to G. M. Gest, Ltd., of Montreal, contracting conduit engi- 
neers, the latter part of February which called for the co- 
pletion of the work on or before May 1, 1917, ready for the 


installation of cables. 
DETAILS OF CONSTRUCTION. 


The work consisted of building a 24-duct line 13,400 feet 
in length and 55 brick manholes of the two-way, three-way 
and four-way types with 8-inch and 12-inch walls. 

Four-inch fiber conduit was used with a three-inch en- 
velope of concrete and 1.25-inch duct spacing. A 30-inch 
cover to the street grade was required. About 5,000 feet of 
the total distance of the line was laid under granite and 
asphalt pavement, while the remainder of the line, aboyt 
8,400 feet, went into sidewalks and boulevards. 

The new conduits are on King Street, between John 
Street and Spadina Avenue, and on Wellington, from 
Strachan Avenue to Bay Street, and Jarvis Street to Cherry 
Street. The accompanying illustrations show the installa- 
tion under way. The ducts are placed in six layers of four 


ducts each, each duct being separated by 1.5 inches of 1:2:4 
concrete. One of the illustrations show the combs used to 
properly space the conduit and to serve as guides for the 
depth of concrete covering each horizontal layer. In the 
manufacture of the concrete good sand was not availa le, 
so fine crushed stone dust was used for this purpose, with 
highly satisfactory results. 

Unusual obstacles were met with in this work from othier 
underground installations. For example, at one corner— 
John and Wellington Streets—four manholes had to be 
constructed, owing to the large amount of obstruction met 
with. This corner is shown in one of the illustrations where 
two manholes are seen—one showing the ducts in a 4 by 6 
arrangement; the other in a 6 by 4 arrangement, the differ- 
ence in grade indicating the height of thé obstacle that had 
to be overcome. At different times is was necessary to make 
considerable offsets, which were frequently accomplished by 
varying the shape of manhole. 

Brick manholes were built throughout, as being more 
easily and safely constructed at the time of year this work 
was undertaken. 

During the greater part of the time that this line was 
being constructed from 2 to 5 feet of frost was encountered 
in all excavations. It was especially bad under the paved 
streets, making it necessary to burn bonfires day and night 
to draw the frost from the ground. 

With only a limited time to complete the work it was 
necessary to have a constant supply of fiber pipe and to meet 
this condition the conduit company agreed to furnish and 
ship a carload on the average of every other day. 

As freight congestion was bad at this time on the various 
railroads it was necessary to station men along the line to 
trace and to look after rushing all shipments through to 























View Showing Protecting Plugs in Ends Standard Oval 


of Conduit. 


Manhole With 24-Duct 
Entrance. 


Were Used to Obtain Even 
Spacing of Conduit. 
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Four Views of Conduit Construction for Toronto Hydro-Electric System. 
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Conduit Being Laid When There Was Five Feet of Frost in 
Ground, 








destination. This was accomplished with very good results. 
The work was divided into three sections, each section 
general foreman with under him. The 
number of men on this entire organization amounting to 






foreman 





having a 







several hundred men. 

Frequently as high as 20,000 feet of conduit was laid by 
the three sections in one day, one section alone often laying 
over 11,000 feet which included all concreting. 

Two sections were completed the latter part of April 
and on May | the last section was finished. 














For over a week during the course of the work, pipe 





laying was held up because of lack of concrete material, this 
tieup being caused first by labor conditions at the quarries 
freight caused by congested 





then local embargoes 
sidings, etc 

This trouble was finally overcome by 
of stone stored at Hamilton which was shipped to 


times 


and 








drawing from a 





supply 





Toronto and placed on private sidings, numerous 


special engines being used to rush shipments to the sidings. 















Manhole Built to Connect With Existing Line. 
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The contractor also did the rodding, averaging 26,999 
feet per day with only a small organization on same, which 
is testimony of the careful work done. 

With the severe winter weather which was encountered 
in executing the job and the low cost of the entire wark, it 
was considered a remarkable record of good, co-operative 
and efficient work on the part of the both hydro system and 
the contractor’s organization. 





Marking Fruits by Electrical Device. 


The branding of oranges and other citrus fruits of 
California, Texas and Florida with trade names by means 
of an electrical device promises to become a general practice. 
The patent of the machine is owned by the Electric Fruit 
Marking Company of San Francisco, Cal. It is stated that 
although the device has been used experimentally up to this 


time it gives entire satisfaction and promises to be widely 
introduced among citrus-fruit growers. 
An electric iron is used to brand the orange. There is 


a big wheel filled with spokes. At the end of each spoke 
is a branding iron, or die, bearing the word to be used. The 
dies are automatically heated by electricity. The heat 
until it reaches a certain temperature, and then a thermostat 
arrangement shuts off the heat and reduces the temperature, 
so it is impossible to burn the skin of the fruit, and at the 
same time the iron will not become too cool to perform its 
function. 

Each spoke in the wheel slides in a chamber which is 
regulated by a light spring. As the wheel turns and the foot 
of the spoke presses the die down upon the cheek of an 
orange, the length of the spoke diminishes to adjust the 
pressure of the die to the size of the orange. The spoke 
slides back into its chamber and in that way the machine 
automatically avoids putting on enough pressure to cut the 
skin of the fruit with the die. 

The brand is obtained by inking the die upon a ribbon 
at the top of the machine as the wheel revolves, and then 
pressing it against the orange. The heat of the die melts the 
wax in the skin of the orange, causes it to flow into the little 
furrows made by the lines in the die, and then deposits the 
gummy indelible ink from the face of the die upon the wax 
in the imprint. In that manner the black or blue brand is 
imbedded in the cheek of the orange, and nobody can 
remove it. 

There are eighteen spokes in each machine wheel, giving 
the device a capacity of a dozen and a half brands at each 
revolution.. The wheel travels at the rate of 20 revolutions 
per minute and brands 360 oranges in that time. At the 
rate of two boxes of oranges per minute the machine can 
turn out a carload of branded oranges every four hours, or 
about two carloads a day, counting stops. At that rate each 
packing-house in the exchange would need from three to 
four machines in order to brand its full packing capacity 


rises 











Finished Ducts Before Completion of Manhole. 
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Notes on Commercial Practice 


New-Business Methods, Policies, Rates and Kindred Central 
Station Matters for the Man Engaged in Selling Electricity 














Knoxville Company Makes Free Wiring Offer. 


Company of Knoxville, Tenn., 
residents of that city for free 
houses for which it gets the 
stimulate business during the 


[he Knoxville Electric 
aking a proposition to 
of three rooms of 
act. This is done to 
summer months. 





Electric Taxicabs to Be Installed in St. Louis. 


The most recent installation of electric taxicabs, which 
met with phenomenal success in Detroit, is in St. Louis, 
re six cars make up the nucleus of a fleet. The clean, 
it, smooth running attractive electric taxicab has made 
trong and immediate appeal, and has proven itself to be 
remely well fitted for this service, especially because of 
ow operating cost, and its simplicity of operation through 
streets, insuring safety to its occupants. The 
eage of these “electrics” is practically unlimited, as 
lities for curb “boosting” are situated in various parts 
the city, so that the cab may be charged while it is wait- 
even though it may be only a few minutes. 
The Electric Vehicle Section, National Electric Light 
sociation, is advised that an electric taxicab company is 
being organized in Mexico City, and it is interesting to 
that whereas the electric taxicab met its first success in 
troit, the home of the gasoline car, it is now to com- 
te with the gas car in the habitat of hundreds of oil wells. 
Aside from the generally appreciated virtues of the elec- 
taxicab, it is cosmopolitan, for we also find it in suc- 
sful operation in Shanghai, China, where it has to a great 
tent réplaced the quaint and quite inexpensive jinrickisha. 
Progress is being made in the matter of the initial 
of about 500 electric taxicabs of the most advanced 
e, which it is intended to install in New York City, which 
| provide a service of a distinctly revolutionary character. 


gested 


COMPARATIVE DATA ON COST OF OP- 
ERATING GAS AND ELECTRIC CARS. 


Tests Made Under Various Conditions Show Electric 
Passenger Car More Economical in Every Case. 


Herewith are presented some interesting data on com- 
parisons in operating costs of a Detroit electric passenger 
vehicle and a gasoline automobile of about the same class 
and approximate valuation. These figures were based on 
average conditions. 


TABLE I.—OPERATING COSTS WITH BOTH CARS KEPT 
IN PUBLIC GARAGE—BASED ON 19,000 MILES 
PER YEAR, 


Electric. Per Cent. 


$135.00 
244.20 
125.00 
420.00 
75.00 


Gas. 


$150.00 
384.20 
150.00 


Overhaul, 
Oil 
Gasoline 


Batteries and incidentals 266.66 


$1265.86 





*In favor of gasoline car. 


While the actual garage costs under conditions shown 
in Table I, favor the gas car by 29 per cent, it must be re- 
membered that the electric garage item covers charging, 
washing, polishing, cleaning of interior, deliveries and stor- 
age, while the gas covers only washing, polishing and stor- 
age. 

When both cars are kept in a public garage, as shown 
in Table I, but with a chauffeur for the gasoline car the fig- 
ures then compare as follows: 


Electric. Per Cent. 
$1265.86 122 


Gas. 
$2811.40 














Fleet of Electric Taxicabs for St. 








Louis. 
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This is based on a chauffeur’s salary of $100 per month, 


other figures being the same as in Table I. 


I.L—OPERATING COSTS WHEN BOTH CARS ARE 
PRIVATE GARAGE AND GAS CAR RUN BY 
—BASED ON 10,000 MILES PER YEAR. 


7s 
SFT IN 
* ‘HAUFFEUR. 


Gas. Electric. Per Cent. 


$150.00 $135.00 
244.20 
125.00 
75.00 366 


Insurance $2000 
TEE. gueeeréesovoscoeseceseasetadees 4 384. 20 
Paint 

Overhaul, 

Oil 

Gasoline 57.22 
Batteries 
Electricity 
Chauffeur 


266.67 
183.33 62* 
1200.00 


CO $2511.42 
*In favor of gasoline car. 


TABLE ML OPERATING COSTS WHEN 
KEPT IN PRIVATE GARAGE.—BASED ON 
MILES PER YEAR. 


Gas. 
$150.00 
. 192.10 

150.00 


$1029.20 144 


BOTH CARS ARE 
5,000 


Electric. Per Cent. 


$135.00 
122.10 
125.00 
37.50 


Insurance 
Tires 

Paint 
Overhaul, 
Oil 
Gasoline .. 
Batteries 
Electricity 


133.33 
91.67 





$805.66 $644.60 


*In favor of gasoline car. 


Electricity is based on a flat rate of $0.055 per kilowatt- 
hour, and figuring three miles per kilowatt-hour. 


TABLE IV.—OPERATING COSTS WHE N BOTH CARS ARE 
KEPT IN PRIVATE GARAGE. 


Gas. Electric. Per Cent. 


Insurance $ise. a om. 00 11 

Tires 57 

Paint 75. ; 25 
233 

Oil 

Gasoline 

Electricity 


Satteries : 178* 





$495.56 9.35 18 
960.00 
$1455.55 


Figures are based on 2500 miles per year. 
average small town user. 


With chauffeur 


$419.38 247 
This covers the 





In the accompanying data insurance charges cover full 
insurance for both types of cars, although the recent advance 
of 20 per cent in gas-car rates has not been included. Tire 
based on cord tires, 36 by 4% for the gas car an 
Gasoline is figured at 18 cents per 
Electricity is fig- 


costs are 
34 by 4% for the electric. 
gallon, allowing seven miles to the gallon. 
ured at $0.05 per kilowatt-hour. 





Washing Machines Sold to Chinese Laundries in 
Portland, Ore. 


An interesting story of how a washing-machine cam- 
was conducted in Portland, Ore., is told by Fred C. 
Todt, of the Hurley Machine Company, who was in charge 
of the local campaign. The results are of particular interest 
when it is realized that many washing machines were sold 
to the Chinese and Japanese element. 

Mr. Todt’s report, written in the form of a war dis- 
patch, follows: 

“The scenes on the battlefield after the ‘Thor’ troops 
took disclosed the terrific effectiveness of our 
fire. W ashboards had been entirely abandoned and in many 
cases were found” wrecked on the wood piles or in the 

garbage cans, showings us that the enemy gave up in despair 
and panic w the full effects of our ‘Thor’ artillery wére 
realized. : 

“One of the most gratifying results of our campaign in 
this section has been the capture of an extremely important 
strategic Chinatown, Kwong Mow Laundry, 231 
Madison Street. This point is now being protected from a 
counter attack by troops under Generals Drudgery and In- 
efficiency, by one of our wonderful No. 28 Copper Thors. 
“For two years this position has defied our well thought 


paign 


1S as 


possession 


point in 
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out plans and constant aggressive attacks. Our unfamiliarity 
with the language spoken by the subjects inhabiting the 
Chinese laundry section formed an obstacle that threatened 
to make all of our efforts futile. 

“The Japanese positions captured amount to a dozen or 
more. These, with our modern ‘Thor’ artillery, have been 
comparatively easy to gain. We account for this by re. 
minding you that the Japanese are better acquainted with 
modern domestic artillery. After short bombardments with 
our Thors they were quick to see the hopelessness of their 
positions. They are fast surrendering to the crack Thor 
regiments and we hope to completely eliminate old General 
Inefficiency with his feeble washboard artillery as soon as we 
can find time to devote attention to these points. 

“In summing up the situation on the Portland front we 
report with much confidence that the drive against washday 
drudgery will net many new positions to our arms and ulti- 
mately result in reducing the number of positions held by 
Washday Drudgery to a number so small that their exist- 
ence will be difficult to locate and will cause us but little 
concern.” 





Reduction in Rates Provokes Editorial Comment. 


The favorable sentiment created by a voluntary reduc- 
tion in electricity rates is well exemplified by an editorial 
published by the Yankton Herald in connection with the re- 
duction in power rates put into effect by the Yankton (N. 
D.) Heat & Power Company. 

The editorial is as follows: 

It is with a great deal of pleasure that the Herald pub- 
lishes in another column of this issue an announcement by 
the local Yankton Heat & Power Company, that, beginning 
with the first of July, its power rates for electric current 
will be greatly reduced. Cheap power is the most attractive 
thing a city can offer for average manufacturing industry 
and the very reasonable rates the local electric company is 
making for its product is an inducement for investment of 
capital in Yankton that cannot be overlooked. Rates are 
now such that many plants already in operation here will 
find it profitable to adopt the electric power and undoubtedly 
will do so. Enterprise such as that shown by the electric 
company should be properly appreciated by a commensurate 
increase of patronage, else its sacrifice will go unrewarded 
and stand as a warning why other local institutions should 
not follow its example. Speaking for one of the larger 
power users in the city, the Herald desires the Heat & Power 
Company to know that it appreciates what this reduction 
will mean to it in a business way, and, coming at a time 
when everything else in the printing business and almost all 
other kinds of business is steadily advancing in price, lends 
a color to the transaction of its own. 





Flags on Toledo Trolley Ropes. 


The Toledo Railways & Light Company fittingly observed 
Flag Day on June 14 by hanging a new Amerigan flag, four 
by two and one-half feet, on the trolley rope of every one of 
the 300 cars of the company. As the cars traveled along, with 
the flags waving in the breeze, much favorable comment was 
passed by the people on the streets. 





New Central-Station Hotise Organ Appears.—The 
Monongahela Valley Traction Company, Fairmont, W. Va. 
has started the issuance of a monthly house organ, de- 


voted to the promotion of co-operation and efficiency. Tlic 
first number is dated June, 1917, and contains a number of 
interesting articles concerning the activities of the company 
and its employees. One of the interesting features of the 
publication is a department devoted to the home and garden. 
containing useful hints for the amateur gardener. 
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Toledo Company Increases Wholesale Rates. 


The rate schedule for wholesale iighting and power has 
t been revised by the Toledo (O.) Railways & Light Com- 
and will go into effect July 1. The revision in the 
jule was approved by the state Commission, and in some 
made to conform to those of other power companies in 
tate. Different classifications of users of power will have 
ferent rates. ‘The new schedule will not affect some manu- 
rers, but will mean an increase of more than eight per 
) others. The residence lighting rate will not be changed, 
ning at the 7 cents per kilowatt-hour maximum. Fred 
e, vice-president of the company, says the increase was 
necessary by the advanced price of coal and other mate- 
He pointed out the fact that last year the concern was 
x $1.85 per ton for steam coal, while this year the same 
s bought at $5.50. The employees at the power plants 
e company have also been increased in numbers and a 

r wage is being paid them than heretofore. 
he new rates will affect about 5,000 manufacturers and 
users of current for power and lighting on a large 





es Helps for Central Stations Offered by Society 
* for Electrical Development. 


In line with the aggressive activities of the Society for 
trical Development to build up better advertising and 
handising methods for its members, it issues a “Monthly 
s Service” containing copy suggestions, stories of suc- 
‘ul campaigns to increase the use of appliances, etc. 
The accompanying illustration shows three timely ad- 
tising suggestions which appeared in the July issue. Cuts 
n in this copy, as in all advertising matter presented, are 
shed by the Society. 
The July issue, which is typical, contains a great deal of 
resting matter for ‘central-station companies and elec- 


| dealers. The introduction is a part of the “Keep Busi- 
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ness Moving” campaign urging the electrical man to make 
now his supreme efforts in his field of trade. Then follow 
eight pages of illustrated advertisements. These can be used 
by the local dealers, jobbers, central stations, either as news- 
paper advertisements or mailing cards, etc. This follows the 
plan of the Co-ordinate Advertising Committee of the 
N. E. L. A., featuring a certain article each month. On 
another page is an example of a sales letter which will be 
found effective in promoting the sale of washing machines, 
and two subsequent pages give concrete ideas on how to sell 
washing machines. ° 

Each “Sales Service” is different from the other, and it 
is aimed to put into this Service only material that will in- 
terest all, or nearly all, of the electrical businesses, such as 
manufacturers, central stations, jobbers and dealers. Quite 
often there are articles on accounting methods, cost systems, 
etc. 


Commercial Section Starting Sale of Christmas Book- 
let—The Commercial Section of the National Electric 
Light Association, through its publication committee, has al- 
ready started a campaign to bring the Section’s Christmas 
booklet before central-station companies. Because of the 
high cost of paper and printing this year, it is expected that 
there will be.an exceptional demand and consequently orders 
have been placed for an enormous edition, thereby insuring 
low prices to purchasers. 

The booklet, samples of which are being distributed, 15 
of very attractive appearance, printed in three colors, and 
typifies the Christmas spirit throughout. It comprises 16 
pages and illustrates and describes some 25 different appli- 
ances which have been found most popular as gifts. 








Doherty Organization Contributes $250,000 to Red 
Cross.—The directors of the Cities Service Company, at a 
meeting held at the office of Henry L. Doherty & Company 
on June 20, voted to create a fund of $250,000 to be given to 
the American Red Cross. 





please don’t— 


wear out yourself over a 
tub-and-a-board, when 

an Electric Washer will 
do it quicker and better. 


It. may be you, or it may be a laundress. No matter, 





Spotlessly White— 





it's your wash. And it's your home. And you are 
the one who suffers! 


Save! Conserve! Econqmize! That's the slogan to- 
day. And if anything on earth will save women, 
it's the Electric Washer 


It has given many a housewife an entirely different 
view of life. Has made her “house” a home. Has 
lengthened her pleasures and recreations Has 
een further opportunity to serve her family, do 
Red Cross work. and otherwise help Uncle Sam. 


Just one week's trial convinces. And as to cost— 
OUR WASHER pays for itself 


Ask us HOW! 





ae oath tetaahembeatiatiaaiad 


Daintiness and 


Cleanliness... 

She just returned home and, as easily as she slipped 

on her apron, prepared luncheon on her — 
Electric Range 


With a cool kitchen, clean utensils. a quick range. 
and ceriain results. her efforts were a grand success. 


If you have never used an electric range you have 
yet to know real comfort and satisfaction in cooking 


Proofs? Certainly! Call for a free demonstration 


(Your Name and Address Here) 





28 wae 





and in Half the Time! 


This is one way that women are simplifying 
their household tasks by employing the “elec- 
trical servant.” 


An electrically operated Washing Machine 
saves time, effort, laundress and clothes. It 
takes the “‘blue’’ out of Monday and leaves 
you free to perform other duties or enjoy 
pleasures. 


Its use saves your clothes by doing away with | 
washboard rubbing; solves the servant problem 
which is becoming acute through‘ forced. in- 
dustry; reduces expenses all around during 
these days of retrenchment. 


A free demonstration is con- 
vincing. Drop in today! 


(Your Name and Address) 








Three Suggestions for Timely Newspaper Advertisements for Central-Station Companies. 
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Protecting Delta-Connected Transformers from 
Themselves. 





MONTGOMERY. 


By R. L. 


One of the greatest advantages of the delta-connected 
bank of transformers over the star-connected bank, and the 
one usually advanced, is that should one of the three trans- 
formers in a three-phase bank of single-phase transformers 
fail the other two are able to continue carrying the three- 
phase load without upsetting the three-phase system other 
than to cause a slight unbalance, the extent of which depends 
upon the magnitude of the load, its characteristics, and the 
relative capacity of the load, the transformers supplying it 
and the circuit supplying them. 

When two single-phase transformers supply a three-phase 
load from a three-phase system, and these two transformers 
are connected in what is known as open delta or V, the 
three-phase capacity is 1/ V3 or 58 per cent of the capacity 
of three single-phase units when connected in closed delta, 
and the combined capacity of the two transformers is but 
86.6 per cent of their single-phase capacity before, the loss 
of about 13.3 per cent being due to phase displacement be- 
tween voltage and current due to the two transformers sup- 
plying the open phase. 

When one unit out of the three units of the delta-con- 
nected group fails before the remaining two are able to carry 
the three-phase load, it is necessary that the defective trans- 
former be disconnected from circuit, or at any rate from 
the circuit comprising the closed transformer bank. Usually 
when a transformer fails it causes a short circuit which im- 
mediately interrupts service automatically, the interruption 
persisting until the defective unit has been cleared. In any 
case it is only after the delay required for the defective 
transformer to burn itself or be cut clear of the circuit and 
the other two that the two remaining transformers are able 
to carry the three-phase load under conditions approaching :a 
balanced system. 

It must be obvious that the necessity of isolating the 
disabled transformer in a delta-connected bank is objection- 
able as ordinarily done. It takes time, and causes delay until 
energy can again be on the lines. Connecting in solidly three 
transformers in delta to a very large extent defeats the ad- 
vantage of the connection, for the time being at least. It 
is not the fault of the connection, but the manner in which 
the three units are connected rigidly together. In some in- 
stances it is highly important that the three-phase supply 
should attain a high standard of continuity, and almost every 
chance within reason and at any cost as to damage to 
apparatus is taken rather than risk interruption to service. 

For even these important applications the delta connec- 
tion can be employed with its ability to furnish three-phase 
energy over two instead of three transformers, but without 
the loss of time incident to disconnecting any of the three 
units should it become disabled. This can be done by insert- 
ing fuses as shown in the accompanying sketch. It will be 
seen that both terminals of each primary and each secondary 
are in this way protected by independent fuses. Disconnect- 
ing switches may be used, of course, only then a small inter- 
val must elapse before the disabled unit is disconnected. If 
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Simple Arrangement of Fuses for Protecting Delta-Connected 
Transformers. 
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fuses are resorted to, the trouble will clear itself instantly, 


and leave the other two transformers to carry the load. 





Using Flashlight as a Test Lamp. 


By Joun J. Cart. 


In the many cases where the electrician must resort to 
some simple test to prove the continuity of a circuit, locate 
both ends of a given wire, or in the many other problems 
that are continually coming up, I have found the little device 
which is illustrated herewith very useful. In cases where 
only a simple test is required, it is of course simple enough 
to provide a few dry cells and a bell or voltmeter. 

An ordinary tubular flashlight with spring binding posts 
soldered to each end can be used effectively for such testing 
without destroying its normal function as a flashlight. I 
have used such a device for a long time and would not 
think of going on a job without it, for even though I may 
have no need for it to make a test, it is always ready to 
light up some dark corner, for this purpose being much 
safer than the use of matches or candles. 

In making a test it is only necessary to attach the ter- 
minals of the circuit to the binding posts and the lamp in 
the flashlight will light up provided the circuit is complete. 
Of course any type of flashlight could be used, provided 
that the proper connections are made. 








Spring Binding Posts 





























fiber Case. 
Flashlight Arranged for Testing. 
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Brush Spacing and Brush Thickness 


Discussion of Commutation Troubles Caused by Improper Spacing 
of Brushes and Excessive or Deficient Brush Thickness—Tests for 
Determining the Cause of the Trouble and Remedies Therefor 
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rhis is the eighth of a series of 14 articles on the solution of commutator and brush troubles. The series began in the 


of March 24 and appears at intervals of two weeks. 


The earlier articles of the series were devoted to brush char- 


stics and a general discussion of commutation troubles followed by a detailed consideration of some of the principal 
es. In the present and remaining articles other troubles due to a variety of defects and their remedies are discussed. 





PeANHE accurate spacing of brushes around a commutator 
t is one of the most important points in the proper 
operation of multipolar motors or generators and at 
same time one of the most frequently neglected. Incor- 
spacing may be due to unequal spacing of the brush 
is, dissimilar assembly of holders on a round stud, dis- 
ilar assembly of rectangular studs to which brush holders 
bolted, or to unequal spacing of the field poles. The 

t three are mechanical and the last electrical. 


TrousLes Due to INcorrREcT BRUSH SPACING. 


Incorrect spacing may cause very heavy short-circuit 
rents between brush studs of the same polarity through 
connecting busbar or leads. The voltage behind this 
rt-circuit current is low, being only the difference between 
maximum and minimum commutator voltages under the 
rectly spaced brushes, but the current is high, which 
ins a comparatively low power loss but an excessive 
iting of the commutator. 

Fig. 1 shows a commutator on which the spacing of the 
sh studs is uniform, but in which the brush holder on 
| 4 has been rotated too far from the commutator and 
stud C too near the commutator. This throws one brush 
bar ahead of neutral and the other one bar back of 


neutral. This difference of two bars is enough to cause a 


Fig. 1.—Diagram of Commutator Showing Incorrect Brush 
Spacings. 


very heavy short-circuit current unless the neutral field on 
this machine is unusually wide. 

To determine the extent of such short-circuit currents 
the writer conducted some tests on the generator shown 
in the foreground of Fig. 2. This is a General Electric 
type M P, six-pole, 600-revolution-per-minute, 100-kilowatt, 
250-volt, 400-ampere generator. The busbar connecting the 
positive studs was carefully calibrated with a millivoltmeter 
to read the current passing through it. The brushes on one 
stud were moved three-fourths. of the width of one bar 
(about % inch) ahead of correct spacing. The generator 
was operated at normal voltage and at no load with the line 
circuit-breakers open. At no load the electrical neutral 
point should coincide with the mechanical neutral point; that 
is, at a point half way between pole pieces. The neutral 
field on this machine was wide enough so that with this 
unequal spacing there was very little short-circuit current 
when the brushes were as near as possible to the neutral 
point. When the brushes were shifted two bars ahead of the 
neutral the short-circuit current rose to 800 amperes or twice 
the full-load current of the machine. Alf of this current 
came out of the incorrect stud and flowed back through the 
other two studs of the same polarity. The current density 
in the brushes on the incorrect stud was over 200 amperes 
per square inch and on the other two studs over 100 amperes 
per square inch. The brushes quickly became white hot, the 
sparking was intense, and the commutator was severely 
burned and pitted. This is an extreme example, but a much 


Fig. 2.—Generator Tested to Show Short-Circuit Currents Due 
\ to Incorrect Brush Spacings. 
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smaller variation may produce excessive sparking and. such 


heating that full load cannot be maintained. 


How to EQuatize Brusu SPACING. 


machines with a wide neutral field satisfactory 
spacing can be secured by counting the number of bars in 
the commutator, dividing by the number of brush studs and 
setting the brushes that distance apart. A better method, 
particularly for machines with a narrow neutral field, is to 
cut a strip of paper of a length to just equal the circum- 
ference of the commutator, mark off on this paper as many 
brush Then place the 


For 


equal divisions as there are studs. 
paper around the commutator and set the brushes accurately 
to the marks. 
If there 
between studs, the trouble is probably due to an inequality 
in the fields. First, see that the air gaps are uniform and 
that the field windings are correct. If these are correct the 
brushes should be set by a low-reading voltmeter. Cut two 
lead pencils down on one side until only a thin layer of wood 
protects the lead. Near the top of each pencil expose the 
lead to which attach the voltmeter leads, or flexible lamp 
cord. Remove one brush and hold the pencils in the brush 
holder with the points on the commutator and the flat side 
of one pencil against the back edge of the holder and the 
flat side of the other pencil against the front edge of the 
holder. This will show the voltage generated across the 
brush, which is generally called the “commutation voltage.” 
This operation should be repeated for one holder on each 
brush stud and the holdets adjusted so that the voltage 
measured by the above method is the same, except that on 
the positive studs the direction of the commutation voltage 
should be in the opposite direction from that on the negative 


is still some evidence of short-circuit currents 


studs. 


THICKNEss oF BrRusH-AND Its EFFECT ON COMMUTATION. 


The thickness of a brush has an important bearing on 
In a direct-current commutating machine the 
direction of the must reverse while the 
commutator bars connected to that coil are passing under 
the brush, or, in the usual terms, while the coil is short- 
circuited by the brush. In a perfectly designed machine the 
coil undergoing commutation is in a field just strong enough 
to reduce the current in the coil to zero and build it up to 
If the current does not 


commutation. 


current in a coil 


full value in the opposite direction. 
reverse and build to full value the coil is 
commutate, while if the reverse current builds up too high 
said to overcommutate. In either case sparking 
may result and in overcommutation it may become very 
severe, burning and pitting both the brushes and the com- 
mutator. The best way to determine whether the trouble is 
under or overcommutation is to measure the voltage on the 
commutator across the brush with two lead pencils as ex- 
plained above. This voltage should be read with the machine 
operating at any load at the point where there is the least 
sparking. The load should then be increased until the sparking 
is noticeably worse and the commutation voltage again read. 
If this voltage has decreased the brushes are too narrow, that 
period of commutation is too brief. The remedy is 
thicker brushes or to shift the brushes with each 
change of load. Undercommutation is seldom severe enough 
to cause any sparking and the chances are a hundred to one 
that with the increased sparking the commutation voltage 
has increased, showing overcommutation. 


said to under- 


the coil is 


is, the 


to use 


REMEDIES FOR OVERCOMMUTATION. 


There are three common cures for overcommutation. 
The first is to trim down the end of the brush for a short 
distance back from the commutator, or, if the holders are of 
the clamp type, to use a thinner brush. - Second, to use 
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brushes with higher contact drop. Third, to widen the 
field by filing away the edges of the pole pieces. 

The first method has been extensively used and where 
brushes are pitted or honeycombed we would recommend 
that this be tried. A one-inch thick brush can be trimmed 
down to three-fourths inch thick and corresponding reduc. 
tions be made on other brushes. This apparently increases 
the current density in the brushes but actually greatly re. 
duces the current because of the elimination of th¢ excess 
short-circuit current. Most carbon and graphite brushes are 
rated by manufacturers with carrying capacities of from 25 
to 70 amperes per square inch, which takes into account 
average commutation conditions. If all short-circuit cur- 
rents are eliminated the brushes will operate perfectly at 
from 50 per cent more current in highly rated brushes to 100 
per cent or even 150 per cent more current in lowly rated 
brushes than shown by the manufacturers. Practically every 
case of pitting or honeycombing of brush faces on direct- 
current machines is due to either low brush pressure or short- 
circuit currents under the brush faces. The second cure of 
using brushes with high contact drop is effective where the 
tendency to overcommutate is not too severe. The r 
ance of the short-circuited coil is very low and as the current 
in the short-circuited path must pass through the brush con- 
tact twice it can readily be seen that an increase in the con- 
tact: resistance will make almost a corresponding decrease 
in the short-circuit currents. The third method of trimming 
the pole pieces may slightly increase the speed of a motor 
or decrease the voltage of a generator, but can be relied on 
as a permanent cure. 


neutral 


sist- 





To Preserve Tools from Rust.—When electrical work- 
ers are engaged in the installation of conduit work in modern 
buildings in course of erection, especially reinforced-concrete 
structures, they are bothered in the handling of rusty tools 
due to the lack of a dry place to store tool boxes. A good 
way to prevent rusty tools on modern building construction 
or outside line work is as follows: Buy a 10-cent jar of petro- 
leum jelly or yellow petroleum in a hardware store or, if not 
obtainable there, buy the cheapest possible grade in a drug 
store. With it grease each tool well. This method will fully 
protect the tool from rust for a long time. The greased tool 
can be wiped clean with cotton waste. M. J. Mortarry. 





Among the Contractors. 


The United Electric Construction Company, 1727 San- 
some Street, Philadelphia, Pa., has been awarded a contract 
for electrical equipment to be installed in a new building at 
the League Island Navy Yard. 


The Kingsbury-Samuels Electric Company, 213 North 
Calvert Street, Baltimoré, Md., has received a contract for 
electrical work in the new office building to be erected at 
110-112 East Lexington Street; also, a contract for electric 
wiring and equipment for a new warehouse building at 212 
West Fayette Street. 


The Oglesby Construction Company, which has a con- 
tract for much levee construction on the Missouri bank of 
the Mississippi River, opposite Hickman, Ky., has installed 
an isolated electric lighting plant and will continue work 
during the nights. 


Bates & Rogers, Chicago, were awarded the contract for 
building the $5,000,000 army cantonment at Rockford, Ill. 
Work on the city will begin at once, when the first of the 
troops will arrive. The contract included provisions for the 
laying of city streets, installation of heating, lighting, sewage 
and water systems, and the building of fourteen miles of rail- 
way tracks, 
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| USEFUL WIRING HINTS 


j ection of some short-cut or otherwise valuable 
tions which, though not entirely new, are not as 
rown by wiremen as they deserve to be. Most of 
f suggestions have been submitted for publication 
lar Wiring Kinks,’ which department is intended 
v and original ideas only and will reappear soon. 


ishing Wire Through Conduit.—TI find that a very 


gor av to fish wire through conduit is to take a high- 
pres tank (commonly used by nearly all gas companies 
to te leaks) and pump it full of air. Then take a cork 
sm nough to glide easily through the conduit and tie to 
it a stout string long enough to go through the piece of 
col t. Make a hose connection to fit the conduit, then admit 
the ipressed air into the conduit. This will take the cork 
wit! the string on it through any bend you might have in 
the iduit. After you have forced the string through it is 
al y matter to pull the wire through. R. A. JEFFERS. 
Vixture Finishing on the Job.—Electrical fixtures in 
fa es and warehouses which have become dirty or tar- 
ni | from use may be improved in appearance by painting 
W ‘ronze paint, and then, if a still better finish is required, 
varnishing after the paint is thoroughly dry with some light- 
colored varnish that will give a hard and brilliant coating. 
] e found the different kinds of spar varnish on the mar- 
ket satisfactory for this purpose. M. J. Morrarty. 
Skinning Fixture Wire—To skin fixture wire or No. 
I! lephone wire without cutting into the conductor itself 
and thereby weakening it, I file a small groove (a little 
larger than No. 18 wire) in the cutting edges of my diagonal 
cutting pliers. By placing the wire into this groove before 
closing the cutter, the braid will be cut without damage to 
the copper wire. The insulation can now be pulled off easily 
and it will be found that the conductor proper is untouched. 
7 same scheme can be used for lamp cord, No. 14 wire or 
other size of wire by making a notch in the cutters to cor- 
respond with each size. Since not more than three sizes are 


commonly used by the ordinary wireman, this can be easily 
done. This, of course, is an old scheme, but many wiremen 
still use a knife for skinning all the wire they install and not 
only waste time in doing this work but weaken a great many 
ends by cutting into the wire. S. B. TrunkKat. 
Insulating Exposed Buses and Switch Parts in Cab- 
inets—The term “safety first” is perhaps rather over- 
rked, but when it comes to the covering of “bare live 
| parts’ I hardly think that we can be too careful. There 
ns to be a lot of talk nowadays about cabinets with no 
l metal parts exposed, but to those who already have cab- 
inets with open copper busbars I would suggest that two 
coats of good insulating shellac be placed over all metal 
ts which are not used for contact. This is a good and 
siuple safeguard against injury from accidental touching of 
‘ parts. Try it and see. A. S. NICKERSON. 
Straightening Heavy Wire.—In wiring for motors in 
industrial plants, it is frequently possible to rearrange the 
circuits to advantage and thereby to use some of the old 
e for the new motors instead of running all new wire. 
fore using the old wire that has been taken down or stored 
it is necessary to straighten it. For the small sizes, No. 14 
or smaller, it is easy to pull the wire over some rounded 
oject, say a tool handle, pipe, railing, etc., but this is not 
so easily done with large wires, such as No. 6 or larger. 
lhese wires are best straightened by having a helper take 
hold at one end and the wireman at the other end, then raise 
the wire several feet off the floor and slap it with some 
force against the floor, repeating this a number of times and 
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turning the wire e4ch time a little. A stretch of 20 to 25 feet 
of wire can be straightened in this way, and sometimes sev- 
eral wires can be straightened at one time. Of course, it is 
necessary to pick out an even and clean floor. This is an 
old and effective stunt, but occasionally one sees a wireman 
that never heard of it. James Burns. 

Uses for a Magnetized Screw Driver.—A useful ad- 
junct to the wireman’s kit is a well magnetized medium- 
sized screw driver. One use for it is to hold the iron washers 
in place under the lug of flush switches while inserting the 
screw or bolt. Many other uses will be found for it. 

V.. E. Toop. 

To Catch Falling Plaster from Ceiling Outlets—One 
of the most irritating things with which the housewife has 
to contend, when her house is being wired, is the shower of 
plaster which invariably falls on her delicate parlor and bed- 
room rugs from the drilling of ceiling outlets. Many funnel 
and basket schemes have been used to catch this sand and 
lime, but I believe the following is the simplest. Procure a 
six-inch funnel and slide it over the bit far enough down so 
that the operator can see to center the drill. Then, by use 
of a screw driver, jam a small piece of cloth, which may be 
kept for this purpose, down between the neck of the funnel 





Simple Form of Plaster Catcher. 
and the bit shank. his funnel can be easily applied and as 
easily removed. It only requires a few seconds extra to make 
use of this arrangement, and results in “keeping the house- 
wife smiling,” which is the desire of every wiring contractor. 

L. E. BALpwIN. 

Coal-Conveyor Motor Control.—To start and stop a 
shunt-wound direct-current motor for a coal conveyor in a 
power house formerly meant a climb of three flights of stairs 
to the switch and starting-rheostat location twice a day. One 
trip, for stopping the motor, was saved by using the following 
plan: 

Two pieces of No. 14 rubber-covered wire were con- 
nected to the rheostat retaining-magnet coil binding screws. 
These wires were carried to a well made alarm clock. One 
wire was soldered to the clock case. The other wire was 
fastened to a piece of spring brass mounted on a piece of 
fiber secured to the back of the case near the alarm-winding 
key. The clock could be set to stop the motor at dny time 
by turning to the correct hour on the alarm dial and winding 
the alarm-bell key slightly. When the clock operated at 
the appointed time the two springs would make a contact 
which would shunt the current around the magnet coil, de- 
energizing it and thus releasing the arm and stopping the 
motor. Maurice J. Moriarty. 
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New Electrical Appliances 


A Review of the Latest Developments and Information 
Respecting Electrical and Kindred Mechanical Appliances 


























Combined Electric Washing and Drying Machine. 


One of the distinct advantages of the electric washing 
machine shown herewith is that the clothes are washed and 
dried in the tub. It is said to be the only washing 
machine on the market that does not require a wringer. 
This machine, called the Laun-Dry-Ette, is manufactured 
by the Home Specialty Company, Cleveland, O. It is of 


same 




















The Laun-Dry-Ette Combined Washer and Dryer. 


all-metal construction and consists of an inner tub for the 
clothes, which is perforated, and an outer tub in which the 
Washing is accomplished by means of two 
These cups are suspended on a shaft which 
while the 
revolving. 


water is placed 
vacuum cups. 

works up and down 
clothes is slowly 


After the latter are washed they are dried right in the 
same tub. When the washing process is completed the 
vacuum cups are taken off by removing a small pin fastened 
at the top of the washing arm and the large foot pedal 
pressed down as far as it will go. This raises the inner tub 
out of the water whereby the clothes are ready for the 
rinsing and drying process. Rinsing may be done with the 
inner tub in either raised or lowered position, by means of 
connected to the water faucet. After rinsing, the 
small hand lever in front of the tub is turned to the left. 
This starts the inner tub revolving rapidly. The whirling 
motion water to be thrown from the 
clothes by centrifugal action, the perforations at the same 
time permitting air to be sucked through the clothes, thus 
rapidly airing and drying them. The clothes come from the 
dryer unwrinkled, buttons intact, colors unaffected, with 
just enough moisture evenly distributed for proper ironing. 
Power for driving both the washer and dryer is fur- 


a hose 


resulting causes the 


inner tub containing the 









nished by a one-sixth horsepower Westinghouse electric 
motor especially designed for this class of service, which is 
carefully insulated from the machine, eliminating any possi- 
bility of shock. The motor is controlled by one lever, 





Electric Spotlights for Use in Repair Work. 


The automobile spotlight has proved itself a wonder- 
fully useful device to the pleasure-car owner by providing 
a source of light that can be instantly guided in any direction. 
The illustration herewith shows an interesting use of the 
spotlight as it is being utilized by street-railway companies 


and public-service corporations to assist in repair work at 
night. 


The spotlight in the picture and the one that is in widest 
use for this purpose is the Howe. Its peculiar advantage 
for this work is due to its ingenious patented bracket. This 


is a universal-joint bracket, both joints turning at the same 
time, so that the lamp can instantly be turned to any angle. 
Though free and easily directed, and moved with very little 
effort, the lamp stays where it is directed until again moved, 
because of spring, control. The coil springs hold the two 
joints in a firm, even pressure. Jars and vibrations do not 
affect the position of the lamp and all wear is completely 
compensated for. 

The Howe spotlight is made entirely from stampings. 
Its weight is less than two pounds. The reflector is a prac- 
tically true parabola and gives a concentrated light at even 
long distances; it is always in focus. 

This spotlight fits any windshield through the use of 
special clamps provided to fit the different styles of wind- 
shield frames. By loosening one set screw, the spotlight is 
easily removed for use as a trouble lamp. The wire is con- 
cealed and protected by the bracket and the “on and off” 
switch of the knob can be operated by a heavily gloved hand 
and with the same motion with which the lamp is directed 

The line of Howe spotlights includes models with and 
without rear-view mirror, also a single shell lamp of lighter 
construction. They are manufactured by the Howe Manu- 
facturing Company, 1713 Michigan Boulevard, Chicago. 





Howe Electric Spotlight Used for Trouble Work. 
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New Type of Electric Locomotive for Heavy 
Freight Service on Pennsylvania Railroad. 


\Vhat promises to mark an important epoch in the appli- 

of electric motive power to steam-railroad service is 
ew trial electric locomotive just built at the Altoona 
of the Pennsylvania Railroad and electrically equipped 
1y the Westinghouse Eletric & Manufacturing Company, East 
Pittsburgh, Pa. 

his locomotive was designed for service in hauling the 
heavy freight traffic over the Allegheny Mountains between 
Altocna and Johnstown, Pa., a distance of about 37 miles, in- 
cluding the famous Horse Shoe Curve. The freight traffic 

is division averages about 300,000 tons a day. 

e locomotive will be tried out first over the Philadel- 
phi .oli Division, which was electrified about two years 
ag nd then possibly may be transferred to the Bluefield 
(Vv a.) Division of the Norfolk & Western Railroad for 
fur er trial. The latter road has conditions very similar in 

respects to those of the Altoona Division, that is, very 

freight traffic and steep grades. 

s locomotive is similar electrically to the Baldwin- 

nghouse electric engines used on the Norfolk & West- 
ailroad, deriving its energy from an 11,000-volt, single- 
, 25-cycle system and changing it by means of a phase 
erter to three-phase current. It is fed through a pan- 
ph from an overhead contact wire. 
ere are four motors, each with a rating of 1200 horse- 
r, giving the locomotive a rating of 4800 horsepower. 
motors are mounted on each truck frame and geared to a 
shaft from which the driving wheels are driven by con- 
ng rods. The springs in the gears of these jackshafts are 
ljusted as to give the effect of a solid gear up to a trac- 
effort equivalent to 25 per cent of the weight on the 
ers, thus producing the solid-gear effect under ordinary 
‘ating conditions. 
The locomotive is designed for a normal operating speed 
20.6 miles per hour, obtained with the motors in parallel. 
his speed is the maximum that is considered safe for the 
vy trains that these locomotives will be required to nego- 
te on the grades of the Altoona Division. 
Two of these engines, one pushing and one pulling, will 
| a 3900-ton train at this speed up the twelve-mile grade of 
r cent from Altoona to Gallitzin, and a 6300-ton train east 
ind up the 1 per cent grade from Johnstown to Gallitzin, a 
tance of 25 miles. 
A lower speed of 10.5 miles per hour may be obtained by 
connecting the motors on the same truck in cascade and this 
* in parallel with those on other truck. This speed will 
be used around the yards and for especially slow move- 
nts. Intermediate speeds can be obtained between zero and 
maximum by means of the water-rheostat control system 
ich permits a very close regulation of the tractive effort 
eloped by the locomotive during acceleration. The tractive 
rt developed at the maximum speed is 87,200 pounds. 
The running gear of the locomotive is similar in general 
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Close View of One of the Motor Trucks of New Pennsylvania 
Locomotive. 


construction and appearance to that used on steam locomo- 
tives. There are two trucks, each with two motors as ex- 
plained before, the gearwheels being connected by side rods 
to the driving wheels, of which there are twelve. 

The spring gear for each truck is of the three-point sus- 
pension type, one point being over the pony truck and the 
other two over each frame, consisting of equalizers over each 
box, elliptical springs between journals, and helical springs 
outside of the first and third journals. The motor and jack- 
shaft gears are spiral and as the gears on each end of the 
motor and jackshafts are cut opposite, a herringbone effect 
is secured. 

The center plate is located half way between the first and 
second axle at an elevation of about the height of the top of 
frame. Between the second and third axles an auxiliary 
spring support has been applied for the purpose of equalizing 
the loads on the various drivers, in other words, to counter- 
balance the excess weight due to the location of motors be- 
tween the pony truck and first pair of drivers. The contact 
between the caps over these springs and the bottom surface 
of the cab is necessarily a sliding contact. 

Each motor truck includes a pony truck of the Pennsyl- 
vania Railroad type, with an elliptic spring located each side 
of the axle and supported on T-links. As the usual T-links 
alone will not provide sufficient lateral motion, a rocker cast- 
ing supported by the elliptic springs has been added. The 
combination T-links and-rocker permit sufficient lateral 
motion for curves of 275-feet radius. 

The articulation between the motor trucks is of a con- 
struction similar to the pedestal attached to the cab center 
sills. The lower ends of the pedestal legs are connected to- 
gether with a tie bar. This permits each truck to rotate 
around the center of the center plate without restriction. All 
bearing surfaces in the articulation are plated with manganese 
steel. The pulling and pushing strains between drawbars 
carry through the trucks and articulation in a direct plane 
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New Electric Locomotive for Heavy Freight Service on Mountain Division of Pennsylvania Railroad. 
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3414 inches above the rails, so that the cab is entirely relieved 
of these strains. 
The principal dimensions and characteristics of this loco- 


motive are as follows: 


COUCoGE DOEER. 666.00 cedecedearesercssaceesenecs 76 ft. 6% ins. 
Total wheelbase ..........++.. pbiecensuseente 63 ft. 11 ins. 
SPUCU EE WEED ccc cnteccennecne seseenenenue 38 ft. 8 ins. 
WHEE cacticcanaceees Serene enenenen’ 13 ft. 4 ins. 
Height from rail to locked position of panta- 

DE westhnenbebseseséntessceceuesedeuavtne 15 ft. 6 ins. 
EeGees GE FEE BO. BOD GE GRR. coc ccvcccccisccces 14 ft. 8 ins. 
Width over cab body.......... 10 ft. 0O ins. 
COVERSRE WHER cscccvesccsecsces 10 ft. 1 in. 
Diameter of driving wheels................+66- 72 ins 
We GED Geen eo usecsccccercescecosscoasce 198 tons 
Sena GE POR WeeGis co ceecce cs ceseceveces 36 ins. 
Number of driving axles...... 6 
We GHG GU) GROEN POM BFUGMc c ccc ccccccccecccses 21 tons 
Total weight of locomotive. .........ccccececes 240 tons 
ee Gr ee. ce tace ad bens eeneeeenbes 11,000 
ee GENE céuceecscneeceee errr Teer 87,200 Ibs. 
Sneed GD WG TOs cede ccescccconcesceness 20.6 
PEOCROROWEF St FBO.G Wh. Pa Bovccccccccccccsce . 4,800 


Load on one per cent Bade. .......cccsece . 3,350 tons 


Solenoid-Operated Field Switches for Remote 
Control. 


The General Electric Company, Schenectady, N. Y., has 
developed a line of double-pole solenoid-operated field 
switches. These switches are usually mounted on a base near 
or attached to the field rheostat, or they may be located on 
the from the main control board. In 
all cases they are operated by means of small control switches 


new 


exciter board remote 

















Fig. 1.—Double-Pole, Solenoid-Operated Field 


Single- Throw, 
Switch for 800 Amperes, 250 Volts. 


of the push and pull-button type which are located on the 
bench or vertical control boards. 

Solenoid-operated field switches are similar in construc- 
tion to nonautomatic solenoid-operated air circuit-breakers, 
the principal points of difference being the omission of carbon 
secondary contacts and the addition of a field-discharge 
switch. The latter switch is so arranged that the opening of 
the solenoid-operated field switch introduces a_ resistance 
across the field of sufficient value to prevent any injury to 
the field coil windings by the inductive kick. 

Single-pole field switches are provided with operating 
coils, one for closing and one for tripping, both mounted in a 
magnet frame immediately below the contact parts. For 
double-pole field switches, one set of operating coils is pro- 
vided, the magnet frame being between the two poles. 
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switches may be closed by hand. 
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2.—Double-Pole, 


Double-Throw Field Switch for 


chronous Motor Started from Alternating-Current 
End with Field Open. 
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Removable handles are provided so that any of these 


+ 








oa 











R 





Oo 





Ju 9, 








Insulated buttons, attached 
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3.—Double-Pole, 


Service as Fig. 2, but Arranged for Two Sources 
of Field Excitation. 


Double-Throw Field Switch for Simiiar 








June 30, 1917 





R 


AAAAAA 
VVVVV¥¥ 


) 


3 









































Contro/ 
Relay 











tO 
4 
aa 








| t 








}. 4—Double-Pole, Single-Throw Field Switch for Alternat- 
ing-Current Generators and for Synchronous Motors Started 
with Field Short-Circuited Through a Resistance. 
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Fig. 5.—Single-Pole, Single-Throw Field Switch for Alternat- 
ing-Current and Direct-Current Generators. 
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to the tripping-coil plunger and easy of access, provide for 
hand tripping. 

Solenoid-operated field switches for synchronous motors 
started from the. alternating-current source are ordinarily 
made of two single-pole elements with independent closing 
and opening coils. In these cases, both poles of the field 
switch are closed simultaneously, but one pole precedes the 
other in opening, connecting the discharge resistance across 
the field. This time delay in the opening of the second pole 
of the field switch is obtained by means of a time-limit relay 
connected in the control circuit. The discharge-resistance 
circuit is opened when this second pole finally opens. 





Outdoor-Form High-Tension Busbar Supports. 


The growth of the outdoor substation idea has created 
a demand for high-tension busbar and wiring supports which 
can be quickly and easily installed. 

The Delta-Star Electric Company, Chicago, Iil., has de- 
veloped a “unit type” design having interchangeable and ad- 
justable hot-galvanized parts. This design enables the sup- 
ports to be assembled in the field in any desired combination 


TYPE \zZO TOE c00 

: TYPE BRO 
; TYPE PO 
b: 

RPO 
TYPE ZwWo ’ vRO 


Typical Assortment of High-Tension Busbar Supports for Out- 
door Substations. 














and for any size, number or type of conductors. These new 
supports are made for all commercial voltages up to 88,000. 
They can be mounted on flat surfaces, pipe work, I-beams, 
channels, and the various commercial steel shapes. Their 
use will greatly simplify construction and reduce the cost of 
outdoor substations and wiring racks. 





Crouse-Hinds Imperial Flood-Light Projectors. 


The rapid progress in the applications of flood lighting 
achieved within the last two years is beyond the expectations 
of its early advocates. At first it was thought that one or 
two, or at most only a few, types of projecting equipment 
would meet all possible requirements. The great variety of 
uses that have been developed, some necessitating very in- 
tense illumination of a limited area, others less intense 
illumination of a rather large area, some ready portability, 
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others various methods of stationary mounting, are calling 
for special features that several manufacturers feel can be 
provided best by an assortment of projector types suited to 
these varying needs. 

This idea is being carried out in the line of projectors 
manufactured by the Crouse-Hinds Company, Syracuse, N. Y., 
which are known as the Imperial flood-light projectors. 
There are seven types of these units, each of which has quite 
a range of adaptability in its own field. Each projector has 
a reflector of high efficiency whose shape is a true paraboloid 


Fig. 1.—Imperial Flood-Light Projector, Type SCE, for 1,000- 
Watt Mazda C Lamps. 


with definite focal point. The reflectors are made in three 
with diameters of 95%, 12 and 16 inches, respectively. 
are made of crystal mirrored glass or of metal. The 
accurately ground, buffed and polished 
to a true geometric surface on both sides. Metal reflectors 
are of two kinds, nickel-plated copper or polished aluminum; 
in each case they are spun over accurate steel forms and then 
given the reflecting-surface finish. For the largest size only 
metal reflectors are used. 

The housing of the reflector consists of an alloy-coated 
iron that is rust-resisting and thoroughly weatherproof. The 
casing is well ventilated to dissipate heat from the lamp. It 
is substantially made and given a black japan finish. The 
door at the front has a strong, clear glass, round panel, 
which in the portable type of projector is protected by grids. 
The door is hinged, usually at the top, and fits tightly to ex- 
clude dust, rain, smoke, etc. It gives ready access for lamp 
renewal and any possible cleaning of the reflecting surface, 
lamp bylb or inside of the glass panel. 

Projectors of the smallest size are made to accommodate 
tungsten lamps of the vacuum (B) type or gas-filled (C) 
type of 150 watts or less. Twelve-inch projectors accommo- 
date lamps of 250 watts or less, chiefly of the C type. The 
16-inch projectors are for type C 500-watt lamps or smaller; 
two new types of these large projectors are now ready for 
the market that are especially adapted for 1000-watt type C 
lamps. These two latter projectors have the lamps in the 
vertical or pendent position. In the other projectors the 
lamps are mounted in the horizontal position. 

In the case of these projectors adjustment of the lamp 
in the focal axis is obtained by means of a knurled wheel at 
the back of the casing. This permits adjusting the spread 
of the beam to suit conditions. With the special focus type 
of lamp, which has a highly concentrated filament, it is pos- 
sible to secure a very intense beam with a‘divergence of 
about 10 degrees, suitable for flood lighting at large dis- 
tances, say, up to 1000 feet. By drawing the lamp back of 
the focus the beam can be spread to a divergence of 18 de- 
grees so as to illuminate larger areas; for instance, at a dis- 
tance of 500 feet it will illuminate a circle about 160 feet in 
diameter so that no part of it has an illumination of less 
than 10 per cent of the maximum. In the large projectors 


sizes 
They 


glass reflectors are 
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with 1000-watt lamps a modified form of focal setting accom. 
plishing similar adjustment of the beam is provided. 

One of these newest types of projectors is shown in 
Fig. 1, from which it is evident that a special ventilator js 
provided on the top of the case; this is necessary to carry 
off the great heat of the 1000-watt lamps used. This pro- 
jector is especially suited for use where a very broad beam 
of light and of high intensity is needed. It has a special 
trunnion mounting, the trunnions being under spring tension 
to hold the projector at any desired adjustment vertically. 
A handwheel at the side permits locking this adjustment 
rigidly. The projector can be readily turned in the hori- 
zontal plane and then locked in place by means of a set screw 
in the swivel base. The circuit wires leading in to the 
enter the casing at the lower back edge, thus requiring | 
little slack. This projector is known as the type S C E 

The S D E type is similar but has the lamp horizontally 
mounted and is suitable for up to 500 watts only. A modifie 
form of this latter projector has a swivel base and a qua 
rant for securing the vertical elevation or depression of th 
projector. It is known as the type S D A. A portable j 
of this, known as type S D R, is especially suited for illumi 
nation of railroad yards, piers, docks, etc., where the 
jector must be moved from place to place. It has a wide ; 
heavy base, preventing upsetting. 

For mounting on the deck of power boats and similar 
places where specially severe exposure must be met with, and 
at the same time convenient control provided for without 
slack wires, two types of projectors have been specially built. 
One of these (type S D Y) permits of deck control. Fig. 2 
illustrates type S D X, which is similar, but provides for 
control from the pilot house, on top of which it is mounted. 
This makes it especially suitable for river, harbor and pleas- 
ure boats, and it can also be employed advantageously on 
watch towers. The pedestal is a heavy casting and thie 


Fig. 2.—Imperial Flood-Light Projector, Type SDX, with Lever 
Control, for Deck Mounting on Boats. 


casing is thoroughly protected against the action of damp 
air, salt water, etc. 

Control for this projector is obtained from below throug! 
an ingenious arrangement. Brass contact rings in the pedestal 





June 


from strong helical springs. 


e 


1 idly 
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wide connection without loose wires, there being contact 
os bearing on these rings under considerable pressure 
Horizontal turning of the pro- 
or is obtained readily by swinging the lever sidewise. 
tical adjustment is secured by pushing the lever up or 
ng it down; this slides the stem up or down in a friction 

within the pedestal, thus tipping the projector corre- 
A modified form of this projector has a wheel 
These projectors have an ef- 


ndingly. 
rol instead of the lever. 
e range of 2000 feet. 
\ new form of the type S D A is suited for 1000-watt 
It has the lamp in the vertical pendent position and, 
\t for the substitution of a quadrant instead of trunnion 
iting, resembles the projector shown in Fig. 1. It is 
n as the type S CA. 
ll of these seven types of projectors are built to the 
known Crouse-Hinds standards. They provide an as- 
ient of types and sizes to meet most effectively almost 
flood-lighting requirements. More detailed descriptions 
of are contained in the new Crouse-Hinds bulletin 
303, just off the press. 





The Largest Self-Cooled Transformers. 


The General Electric Company, Schenectady, N. Y., 
built six of the largest self-cooled transformers in the 
rid, aggregating 48,000 kilovolt-amperes for the Carnegie 
1 Company. They are single-phase, 8,000 
volt-ampere units each and step the voltage from 44,000 
ts to 6,600 volts. There are also taps for 6,930 and 6,270 
ts. All of the principles and characteristics of the “cir- 


25-cycle, 


lar coil tvpe H” design with the circular disk coil, in- 


leaved windings and three-legged core were incorporated 
the construction. 

A unique feature of these transformers is the 
iction of 24 radiators external to the containing tank, 
ing a radiating surface approximating one million square 
Cooling is obtained by an automatic circulation of 
through these radiators. 

The radiating units consist of vertical flattened tubes 
welded into headers which are flanged for bolting 
the tanks. The cast-iron elbow between the tank and 
radiator is provided with a machined surface where it 


con- 


hes. 
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is bolted to the flanges of the tank and the radiator. The 
absence of any screwed pipe fittings assures an oiltight joint. 

All seams and joints in the tanks and radiators are 
welded to prevent oil leakage. None are soldered, brazed 
or riveted. The radiators are self-draining and have no 
pockets, preventing the accumulation of air at the top or 
of moisture and sediment at the bottom. These refinements 
of the “radiator” type of transformer, originated by the 
General Electric Company, have materially increased the 
rating of self-cooled transformers and make possible a 
wider latitude in their field of application. 





Spartan Plug Adapter for Screw-Base Receptacle. 


The majority of current-consuming devices sold and 
used today have extension cords with separable attachment 
plugs of the standardized type. To make it possible to use 
these devices where baseboard receptacles are of the Edison 
or screw type, the Bryant Electric Company, Bridgeport, 
Conn., has designed the Spartan screw-base adapter shown 
herewith. 

This device is made to be fastened into the standard 
Edison. receptacle by means of the threaded part and will 


Compact Adapter for Screw-Base Receptacles. 

serve to permanently convert the old-type receptacle into a 
Spartan device. With this addition it will then be possible 
to use any one of the sixteen Spartan attachment caps 
(eight for polarity or non-reversible use and eight re- 
versible) or the caps of any of the several other manufac- 
turers who are producing a similar standard line. 

















aoe 








Self-Cooling Outdoor Transformer for 8,000 Kilovolt-Amperes. 


Element of Transformer Removed From Tank. 
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Activities in the Trade 

















Cooper Hewitt Electric Company announce that its 
Philadelphia office has been moved from 124 South Eighth 
Street to the Drexel Building 

Babcock & Wilcox Company, Bayonne, N. J., manu- 
facturer of water-tube boilers, has announced a bonus of ten 
for the 


per cent to employees, based upon their earnings 


past six months. 


McCausland Engineering Company, Pennsylvania 
Building, Philadelphia, Pa., is planning for immediate opera- 
tions at its new plant at Sixth and Penn Streets, Chester, 
for the manufacture of high-speed motors. 


Imperial Porcelain Company, Trenton, N. J., has 
commenced the erection of its new plant at Manasquan for 
the manufacture of electrical porcelain specialties. The first 
units of the plant will comprise two one-story factories, 130 
by 250 feet and 60 by 150 feet, and will cost about $75,000. 
F. A. Duggan is head of the company. 

Delta-Star Electric Company, Chicago, is distribut- 
ing bulletin No. 31, describing its “Unit type” high-tension 
busbar and wiring supports. The bulletin contains 198 illus- 
trations showing many important installations. The detailed 
dimension tables will be of much service to draftsmen and 


designers responsible for station layouts. 


Multi Refillable Fuse Company, 703 Fulton Street, 
Chicago, Ill, has decided to devote its entire energies to the 
manufacture of its line of refillable fuses. The various other 
conduit fittings which the company manufactures have been 
transferred to the Multi Electrical Manufacturing Company, 
which has purchased and will continue to make the various 
types of Multi wire bushings, fuse cutouts, outlet fittings, etc. 


Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa., announces that its Chicago branch of 
the automobile equipment department has been discontinued 
with the resignation of M. W. Hanke, former local repre- 
This district will now be combined with and han- 
H. S. Johnson, with the title of 
Mr. Hanks has taken up 

Society for Automotive 


sentative 
dled from Indianapolis by 
representative. 
with the 


western district 


standardization work 
Engineers. 

The United States Electrical Manufacturing Company, 
159-461 East Third Street, Los Angeles, Cal., has issued a 
folder dealing with its new self-contained electric grinding 
tool tire vulcanizers, etc. 
were described in our last issue. Their char- 
acteristics are well set forth in the circular. The company 
has also issued a separate circular about its motors, in which 


and buffing for machine shops, 


These outfits 


their advantages are clearly pointed out. 


The R. Thomas & Sons Company, East Liverpool, O., 
has issued catalog No. 16, covering its extensive line of trans- 
thission The catalog has 106 
pages, wah a large number of illustrations, especially of di- 
mension diagrams of pin-type and suspension insulators. 
Valuable information is given regarding characteristic con- 
struction methods for transmission lines, testing of insulators 
and other data of importance in power transmission. Aside 
from the many varieties of pin and suspension insulators, 
the company makes a large number of wall, floor and roof 
bushings and train insulators, as well as clamps and other 
with insulators in  transmission-line 


insulators for all voltages. 


hardware for use 


construction. 








—— 





Hotpoint Electric Heating Company, Ontario, Cal, 
has issued a new catalog of Hotpoint electric Silence 
This gives large-size illustrations of the various types of 
electric percolators, chafing dishes, toasters, grills, tea ket- 
tles, etc. Full data of each device are given and some of the 
details are described and illustrated: 


The Leeds & Northrup Company, 4901 Stenton Ave- 
nue, Philadelphia, Pa., has issued catalog No. 50, deal- 
ing with portable testing sets and cable-testing apparatus, 
These sets are both of the portable and laboratory types and 
are arranged for rapid and accurate tests of cables. The 
catalog describes each set, as well as auxiliary apparatus 
such as galvanometers, lamp and scale and other reading 
devices, galvanometer shunts, condensers, resistances, etc. 


Woods Motor Vehicle Company, Cottage Grove Ave- 
nue and 25th Street, Chicago, Ill., has issued an attrac- 
tive folder on the Woods “Dual Power” car. This is a very 
high-class automobile, provided with gasoline engine and 
electrical motor-generator and battery, whereby it is possible 
to operate either on the engine or the motor alone or both 
together. The control for this car is extremely simple and 
positive. It involves no gear-shifting whatever and is done 
by means of a few push-buttons, a lever and a pedal. 

The Wilson Welder & Metals Company, Inc., New 
York City, has issued in well-bound form its catalog No. 1, 
entitled “Electric Welding.” It describes the Wilson system 
of welding, its scope and points of superiority. The motor- 
generator employed as well as the automatic control panel 
are well illustrated and specifications of the various parts 
given. Numerous illustrations and data are given of results 
obtained from the use of the Wilson system, together with 
physical tests of the electrically welded joints. Numerous 
tables of useful data are also included. 

The Robbins & Myers Company, Springfield, O., re- 
rectly took up with its employees the auestion of holding the 
annual employees’ picnic. Before deciding on this, since 
there was some discussion of the advisability of utilizing the 
money which would be ordinarily expended for the picnic for 
some special national charity, the company took a vote 
among the employees as to whether they would prefer to 
have the picnic as usual or to devote the effort to the Red 
Cross. The result of the vote was about ten to one in favor 
of having the company donate its picnic appropriation for 
the Red Cross. <A considerable number of the employees 
have also become members of the American Red Cross and 
contributed to this worthy cause from their own funds. 


John A. Roebling’s Sons Company, Trenton, N. |., 


has issued a new edition of its valuable book “Wire in Elec- 
trical Construction.” This has been revised completely. The 
book, as usual, is of convenient size and now consists of 147 
pages. Tables of weights and measures occupy the first 12, 
then follows some 25 pages of conversion tables, also 
tables giving areas of circles in circular and square meas- 
ure. Copper wire tables, specifications for copper wire, tales 
and formulas for stranded copper wire, aluminum wire, steel 
wire and bronze wire are given. Valuable data are also given 
on properties of metals, electric transmission of power, gal- 
vanized strand and river-crossing wire, copper and steel trol- 
ley wires, insulated wire, various insulations and miscella- 
neous matters. The book is now more complete than ever 
and very convenient for reference. 
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cata . 
assortment of Adaptiboxes are illustrated and detailed. The 


va! 


ome of the past policy of the company, which policy has 


The Adapti Company, Cleveland, O., has just issued 
log No. 106 on Adaptiboxes and other fittings. The full 


ious covers, special plates and other fittings appropriate 
these boxes are also listed. Among other auxiliaries de- 


ribed are loom clamps, connectors, pipe straps, bushings, 


Lists are also given of fittings of various other manu- 
res that can be used with the Adaptiboxes, such as 
us types of switches and receptacles. 
Packard Electric Company Insures Employees.—Loy- 
to the organization on the part of employees must be 
d before it can be bought, and, after it has been 
ed, a liberal return therefore is a good investment. This 
attitude of the Packard Electric Company of Warren, 
as displayed at a recent meeting of the company’s 
oyees. At this meeting it was announced by President 
Wolcott that the Packard Electric Company had pur- 
d a group life insurance contract which insures the life 
ery employee for the amount of one year’s salary. The 
ance increases with salary increases and also provides 
crease of $100 for each year of service after December 1, 
_ with a maximum increase of $500. The premiums are 
wholly by the Packard Electric Company and have 
earing whatsoever on any of the welfare activities of 
employees themselves. The benefits derived from this 
trance feature are in addition to those provided for by 
Ohio Compensation Law. In announcing the establishment 
he new benefit plan, Mr. Wolcott stated that it was not 
xperiment for the purpose of feeling out the attitude of 





N. A. Wolcott, | 
President Packard Electric Company. 


employees. He had worked his way through the elec- 


cal industry and knew the view-point of the employee as 


ll as that of the employer—he knew that the Packard em- 
yees would recognize this latest move as the logical out- 


n to educate the employees that their interests and the 
npany’s interests were alike and that anything which the 
ployees did to further the interests of the company would 


variably meet with approval substantially shown. In addi- 
m to the distribution of the insurance policies, the meeting 
as marked by the presentation of a bonus to those employees 


o have been with the Company for five years or more—the 


ize of the bonus being governed by the number of years 
each recipient had been connected with the company. 
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The Electro Dynamic Company, Avenue A, Bayonne, 
N. J., manufacturer of motors and dynamos, will build two 
additions to its plant. Contract for erection has been 
awarded to the John W. Ferguson Company, Paterson, N. J. 

Hughes Electric Heating Company, 5660 West Taylor 
Street, Chicago, Ill., has issued an interesting book entitled 
“What Every Kitchen Needs.” About half of the 48 pages 
are devoted to cooking recipes by five well-known women 
that are authorities on cookery. They are all ardent advocates 
of electric cooking and each of the recipes is written es- 
pecially for use on a Hughes electric range. The principal 
advantages of electric cooking are briefly set forth, also the 
special features of the Hughes ranges. Then follow illus- 
trated descriptions of the 14 chief types of these ranges and 
of the Hughes electric water heater. This book should make 
a strong appeal to progressive housewives who wish to cook 
in the most sanitary and wholesome manner. 

Macbeth-Evans Glass Company, Pittsburgh, Pa., has 
issued bulletin No. 81 on Decora illuminating glassware. This 
is a highly decorated and very artistic line of glassware for 
residential and similar purposes, where it is desired to se- 
cure the most artistic results in illuminating fixtures by the 
employment of a glass of pleasing shape combined with beau- 
tifully etched and carefully blended colors in decoration. A 
large number of shapes and decorative designs in more than 
a half-dozen colors are available in this glassware. The bul- 
letin shows these in their true tints, besides giving data for 
each type. The company has also issued bulletin No. 109 on 
the Macbeth lens. This is a new type of multiple-prism lens 
for use in automobile headlights so as to direct the light 
upon the roadway and avoid glare from powerful headlights 
blinding the drivers of automobiles coming from the oppo- 
site direction or pedestrians crossing the roadway. This 
unit consists of five horizontal prisms, inclined at an angle 
that has been determined with great care. Over the upper 
portion there is a visor, which acts as a reflector to cut off 
light that would be wasted in the upward direction. 

Speer Carbon Company Building Addition to Its 
Plant.—Work has already been started on the first unit 
of a new factory that will form an immense addition to the 
present large plant of the Speer Carbon Company at St. 
Mary’s, Pa., and which, when entirely completed, will involve 
the expenditure of approximately $500,000 for additional land, 
buildings, machinery. equipment and general improvements. 
The new factory will occupy the plot of ground east of the 
present plant, and as it is expected that a number of similar 
units will be erect@d as labor and materials are available, the 
company has been acquiring additional land immediately ad- 
joining its present large holdings. The first building, which 
will be devoted exclusively to the manufacture of the larger 
sized carbon electrodes for electric furnaces will be 100 by 
168 feet in size and constructed entirely of brick, concrete 
and steel. Glass sidewalls will also be employed, thus per- 
mitting a volume of daylight throughout the entire struc- 
ture. It is expected that the entire plant will be in full opera- 
tion by September, 1917. The Speer Carbon Company has 
for several years past manufactured carbon electrodes in the 
smaller dimensions, the maximum sizes including 4 inches 
square and 6 inches in diameter and at the present time the 
orders booked for these sizes are taxing the plant very heav- 
ily. The new factory will be equipped to turn out both 
round and square electrodes in all sizes from 6 to 24 inches 
in diameter. The demand for carbon electrodes is daily 
increasing by leaps and bounds, the condition being caused 
by the enormous demand for tungsten, steel and other prod- 
ucts which, in turn, necessitated the installation of large num- 
bers of electric furnaces throughout the entire country. The 
requirements of the government have also influenced the 
Speer Carbon Company very largely in the erection of a new 
plant and once it is in full operation the carbon-electrode 
shortage will be greatly lessened. 
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Henry D. Suute, who was 
moted from treasurer to vice-president 
of the Westinghouse Electric & Man- 
ufacturing one of the 


veterans in the 


pro- 


Company, is 
service of the 


young 
company, having been associated with 
the company since 1893. Mr. Shute 
was born in Somerville, Mass., and 
graduated in electrical engineering at 
the Massachusetts Institute of Tech- 


nology in 1892. He later spent some 
time studying in Germany at the school 
of mines in Clausthal and also at the 
Technical School in Dresden. Mr. 
Shute has had a wide and varied expe- 
rience in the Westinghouse Company, 
and his rise has been rapid. His first 
two years spent in the testing 
department and later he was engaged 
on erection and laboratory work. He 


were 


subsequently became associated with L. 
B. Stillwell. For a short time after- 
wards he was an assistant foreman of 
the experimental department in the Ni- 
agara Falls power-plant work. Later 
he was transferred to the’ engineering 
department, where he designed alter- 
nating-current apparatus, being promi- 
nently with the steam rail- 
road electrification work done by the 

After 
company, 


identified 


five 
Mr. 


sales de- 


Westinghouse 
service 
took up 
which he 


company. 
with the 
work in the 


years’ 
Shute 
partment, in 


remained until 





Henry D. Shute. 


made assistant to 
Vice-president L. A. Osborne, which 
filled until 1910, when he 
elected acting vice-president. In 
1914 Mr. Shute was made treasurer of 
the company, succeeding T. W. Sie- 
mon. While holding this position, Mr. 
Shute was a member of the Pittsburgh 


1903, when he was 
position he 


was 


_iarvard University. 


Committee on the Anglo-French Loan, 
and more recently served on the Manu- 
facturers’ Committee which was so suc- 
cessful in securing the large oversub- 
scription by Pittsburgh to the Liberty 
Loan bonds. 
Watter Cary, 
vice-president of the 


was elected a 
Westinghouse 


who 





Walter Carey. 


Electric & Manufacturing Company, 
has since 1904 been associated with the 
Westinghouse Lamp Company, filling 
for the greater part of the time the 
position of vice-president and general 
manager. Mr. Cary was born in Mil- 
waukee, Wis., and received his educa- 
tion in the schools of that city, and at 
After leaving col- 
lege, he became associated with the 
Gibbs Electric Company of Milwaukee, 
as secretary, and in 1889 he with some 
other local men formed the Milwaukee 
Electric Company, manufacturers of 
dynamos and motors, becoming its 
vice-president and in 1902 becoming 
president. Mr. Cary is well known 
throughout the electrical industry, on 
account of his activities in the field of 
incandescent lighting. 
STONE, new-business man- 
Mansfield (O.) Electric 
Light & Power Company, a Doherty 
subsidiary, was recently elected presi- 
dent of the Mansfield Jovian League of 
America. 


James L. 
ager of the 


C. C. Brewer, manager of the Rich- 
mond (Cal.) division of the Western 
States Gas & Electric Company, has 


been made a member of the Executive 
Committee of the Richmond Red 
Cross, and was also elected general 
chairman in charge of the one-week 
membership campaign. 











T. H. Farmer, for some time man- 
ager of the local business at Shelby- 
ville, Ky., for the Kentucky Utilities 
Company, has been transferred to New 
Castle, Ind., and is succeeded at Shel- 
byville by Lee Hall. 

Zett S. Myers of Des Moines. 
taken charge of ‘the commercial denart- 
ment of the Wisconsin-Minnesota Light 
& Power Company at Eau Claire, \Vis 
He succeeds Albert Smith who will 
work in other departments. 


Herbert THACKER Herr, who was 
elected a vice-president of the VVest- 
inghouse Electric & Manufacturing 
Company, has been identified with the 
Westinghouse Machine Company since 
1908, filling respectively the positions 
of general manager, second vice-presi- 
dent and general manager, and finally 
vice-president and general manager and 
a director of the company. Mr. Herr 
was born in Denver, Colo., and received 
his education in the public schools of 
Denver, and at Yale University. After 
leaving college, he became identified in 
various capacities with the following 


railroads: Chicago & Northwestern, 
Denver & Rio Grande, Chicago & 
Great Western, Atchison, Topeka & 


= 


Santa Fe, and Norfolk & Western. I: 
1906 Mr. Herr was made general su- 
perintendent of the Denver & Rio 
Grande Railway, and two years later 





H. T. Herr. 


1 


retired from the railway field to 
come vice-president and general ma 

ager of the Duquesne Mining & Reduc- 
tion Company at Duquesne, Ari:, 
where he remained until he moved to 
Pittsburgh. Mr. Herr is officially con- 
nected with a number of other indus- 
trial and financial institutions, being a 
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‘rector of the Pittsburgh Meter Com- 
_ vice-president and director of the 
Spring Company, 
Westinghouse Gear & Dynamom- 
Company, and the Rodman Chem- 
Company. 
G. Cart, formerly manager for the 
hone company at Perry, Iowa, has 
appointed district superintendent 


the same company at Davenport. 


W. Lacy, district manager of the 
berland Telephone 
pany, was in Vicksburg to attend 
ference of managers of the Nat- 


and Vicksburg districts. 


orGE D. Baxter, local manager of 
Exeter & Hampton Electric Com- 
has been made 
essor to J. A. MacAdams, who is 
ager and purchasing agent of the 
ter, Hampton & Amesburg Street 

in addition 
Mr. MacAdams will enter the 
neering office of C. H. Tenney & 


vay, 


es 


Exeter, 


N. H., 


to his 


npany, Boston, Mass. 


P. Putt1aM has been appointed gen- 
| manager of the Wisconsin Public 
ice Company, Gren Bay, Wis. Vice- 
sident C. R. Phenicie, who was also 


former 


& Telegraph 


eral manager until the appointment of 


Pulliam, will in the future give 
entire time to his duties as vice- 


sident, and will be engaged iargely 


rk. 


construction 


and development 
Mr. Phenicie will retain his office 
;sreen Bay and handle the affairs of 


company in that vicinity jointly with 


. Pulliam. The latter was formerly 


e-president and general manager of 
Wisconsin Electric Railway 
general manager of the Eastern Wis- 


nsin Railway & Light Company. 


and 


\. G. Carson has been appointed man- 
ver of the Eastern Wisconsin Electric 


mpany 


at Fond du 


Lac, 


Wis., 


in 


harge of the electric and gas depart- 


Tile 


{ 


t 
0 
I 





Mr. Carson began his pub- 


service work with the Grand Rapids, 
and Haven & Muskegon Railway in 

power and transportation depart- 
He later became chief engineer 
the Winnebago Traction Company at 
hkosh, Wis., and when that company 


nts. 


dent of the electric department. 
; held that position for the last eight 
rs, and a year ago was appointed su- 


is consolidated with the Eastern Wis- 
nsin Railway & Light Company he 
is sent to Fond du Lac as superin- 


He 


rintendent of the gas department. 


‘EN. Georce H. Harries, president 
the Louisville (Ky.) Gas & Electric 
mpany, and vice-president of H. M. 
Byllesby & Company, Chicago, IIl., has 
ered his services to the government 
i is expecting shortly to be assigned 


» duty. General Harries is a graduate 


West Point and, before going to 
uisville, was for many years in charge 
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of the defenses of the City of Wash- 
ington. He was retired with the rank 
of major-general about two years ago. 
He has been granted a leave of absence 
by the Byllesby Company and it is re- 





G. H. Harries. 


ported that he will likely be assigned to 
the command of a brigade. After the 
war he will resume his duties with the 
Byllesby organization. 

H. F. Baerz, who was elected to the 
position of treasurer of the Westing- 
house Electric & Manufacturing Com- 
pany, was born and raised in Pitts- 
burgh, and educated in the schools of 
that city, graduating from Allegheny 
High School in the class of 1887. There 
is a singular coincidence in connection 
with his promotion from the position 
of assistant treasurer, which he has held 
since 1902. On the date of his election 
as treasurer, Mr. Baetz had just com- 
pleted to a day 30 years of service with 
the Westinghouse Electric & Manufac- 





H. F. Baetz. 


turing Company, he being a veteran of 
the longest service class. Mr. Baetz 
began his business career as a time- 
keeper in the Garrison plant of the 
Westinghouse Electric & Manufactur- 
ing Company, and after only one year 
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of service, at the youthful age of 18 
he was made paymaster of the com- 
pany. Two years later he was trans- 
ferred to the accounting department, 
where he worked until 1899, when he 
was made acting assistant treasurer and 
an officer of the company. In 1902 Mr. 
Baetz was elected assistant treasurer 
of the company. 





Obituary. 


J. C. Pererson, a graduate engineer 
in the service of the Louisville Gas & 
Electric Company, and assistant to the 
construction superintendent, H. H. 
Fisher, is dead after an illness of six 
weeks. His wife and parents survive. 

SAMUEL J. DILL, vice-president of the 
United Gas & Electric Engineering Cor- 
poration, died at his home in Jamaica, 
Long Island, Thursday, June 14. Mr. 
Dill was born in Walkill, N. Y., Octo- 
ber 3, 1864. In his early days he was 
connected with the Pennsylvania, New 
York, New Haven & Hartford and West 
Shore Railroads. Leaving there, he 
went with the Staten Island Rapid 
Transit Company, later associating him- 
self with the Metropolitan Street . Rail- 
way Company of New York City. After 
this he became superintendent of the 
42nd Street & Manhattanville Rail- 
road. He held this position at the time 
the street railways of New York aban- 
doned the cable-car and adopted electric 
traction. From New York Mr. Dill 
went to Ypsilanti, Mich. as general 
manager of the traction company and 
later held like positions in Kalamazoo, 
Mich., and Youngstown, O. It was in 
1908 that he became associated with the 
Susquehanna Railway, Light & Power 
Company, when he was appointed gen- 
eral manager of the Elmira Water, 
Light & Railroad Company, one of its 
subsidiaries. From there he was trans- 
ferred to New York as assistant to the 
president of the Susquehanna Railway, 
Light & Power Company, upon the re- 
organization of which he was made vice- 
president of the United Gas & Electric 
Corporation, and also held the office of 
vice-president and director in many of 
its subsidiary companies. At the time 
of his death he held the position of vice- 
president of the United Gas & Electric 
Engineering Corporation and during the 
past year he devoted all of his time and 
energy to the oil developments in the 
Oklahoma field. There is no man in the 
gas, electric and street railway fra- 
ternity who had a wider circle of friends 
4nd acquaintances than did Mr. Dill. 
This was in part due to his extreme 
geniality and approachability, and he 
enjoyed the confidence of his many 
friends because of his attitude of jus- 
tice and fair play to all with whom he 
came in contact. There are few men 
whose loss will be so keenly felt by as 
many close friends as is that of Mr. Dill. 
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EASTERN STATES. 


BINGHAMTON, N. Y.—Work is being 


started on the 22,000-volt transmission 
line which is to connect the generating 
station of Binghamton Light, Heat & 


Power Company with the power plant of 
Endicott-Johnson Company. The line is 
one mile in length and will be utilized to 
obtain breakdown service. A temporary 
load of 1,600 kilowatts will be taken on as 
soon as the new plant is started Ex- 
pectations are that later in the year in- 
creasing demand for power by Endicott- 
Johnson Company, whose power plant is 
reaching its capacity, will call for per- 
manent service 

DUNKIRK, N. Y.—Sealed bids for the 
construction of an electric system for 
fish hatchery at Dunkirk will be received 
by the State Conservation Commissign, 
156 State Street, Albany, N. Y. Address 
Lewis F. Pileher, Capitol, Albany, N. Y. 

DUNKIRK, N. Y.—The Niagara & Erie 
Power Company, Buffalo, has been grant- 
ed a franchise for the installation of a 
local distributing system to serve a lim- 
ited number of consumers. 

NEW YORK, N. Y.—The Rockefellor 
Institute, 26 Broadway, will make exten- 
sions and improvements in its three- 
story power plant at Avenue A and Six- 
ty-fourth Street, to cost about $10,000. 

NEW YORK, N. Y.—The New York 
Telephone Company has awarded a con- 
tract to the E. E, Paul Company, 101 


Park Avenue, for the construction of its 
proposed five-story extension to its ex- 
change building at 336 West One Hun- 


dred and Fiftieth Street The structure 
will be about 66 by 85 feet, and will cost 
$100,000, 

NEW YORK, N. Y.—The Interborough 
Rapid Transit Company will build a new 
one-story power plant, about 30 by 60 
feet, at 600 West Fifty-ninth Street. The 
structure will cost about $15,000. 

NEW YORK, N. Y.—A one-story power 
plant, about 36 by 49 feet, will be erected 
by the Patterson-Sargent Company, 8 Jay 
Street, at its new paint and varnish 
works at Long Island City. The entire 
plant will consist of five main structures, 
including filter and coke buildings. 

NEW YORK, N. Y.—The Merchants’ 
Refrigerating Company, 161 Chambers 
Street, has filed plans for the construc- 
tion of a new transformer house at its 
plant on North Moore Street. 

NEW YORK, N. Y.—The Orange Coun- 
ty Public Service Corporation, operating 
in Orange County, has increased its capi- 
tal to $1,000,000 for expansion, 

NEW YORK, N. Y.—The New York 
Telephone Company will build a two-story 
brick and stone exchange station, about 
40 by 60 feet, on Tooker Avenue, Oyster 
Bay, L. L, to cost about $35,000. 

OSWEGO, N. Y.—In connection with 
the proposed hydroelectric power station 
to be built by the city at Dam No. 6, 
on the Oswego River, it has been brought 
out at a public court hearing that the wa- 
ter power plant will cost about $139,000, 
and an auxiliary steam plant as required 
for operation during four months of the 
year, $350,000. The initial plant is to 
have a capacity of about 1,500-horse- 
power. John A. Bensel is consulting en- 
gineer. 

HACKETTSTOWN, N. J.—The Hack- 
ettstown Electric Light Company is ne- 
otiating with the New Jersey Power & 
sight Company, Dover, for power supply 
to operate the local system. The Hack- 
ettstown company is considering the con- 
struction of a new transmission line to 
connect with the New Jersey Power sys- 
tem at Stanhope-Netcong. 


MERCHANTVILLE, N. J.—The Public 
Service Electric Company will build a 


new distributing line to connect the lo- 
cal street-lighting system with its power 
station at Burlington. 

NEWARK, N. J.—John Engelhorn will 
build a new one-story boiler plant at his 
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meat packing works, 19 Avenue L. Plans 


for the structure have been filed. 
NEWARK, N. J.—The Board of Trus- 

tees of the Newark City Home will re- 

ceive bids up to 3:30 p. m., July 16, for 


electrical work at the institution. Carl 
Heller is secretary. 
PAULSBORO, N. J.—The Borough 


Council is planning the installation of a 
fire alarm system. The Bell Telephone 
Company is negotiating with the town 
for the improvement. 

PLAINFIELD, N. J.—The Public Serv- 
ice Electric Company has commenced the 
installation of an underground system for 
its transmission lines in East Second 
Street. 

PORT READING, N. J.—An Electric 
Light Commission has been organized for 
the second district of Woodbridge Town- 


ship and an appropriation made for 
street-lighting. Wilbur Turner is secre- 
tary. 

SOUTH AMBOY, N. J.—The Common 


Council is considering the installation of 
an improved street-lighting system. The 
Middlesex & Monmouth Electric Light, 
Heat & Power Company is furnishing the 
local service. 

WESTMONT, N. J.—The Public Service 
Electric Company is considering the ex- 
tension of its lines in the West Collings- 
wood section for lighting service and 
commercial supply. 

BANGOR, PA.—The Pennsylvania Util- 
ities Company has signed a contract with 
the North Bangor Slate Company for fur- 
nishing electric power for works. 

BELLEFONTE, PA.—The State-Centre 
Electric Company has made application 
to the Public Service Commission for per- 
mission to acquire the Millheim Electric 
Company, Millheim, and merge the two 
systems. 

HAZLETON, PA.—The Harwood Elec- 
tric Company will furnish electric power 
for the operation of the Girard Mammoth 
Colliery, near Raven Run. 

NORRISTOWN, PA.—The Norristown 
Steam Heat Company, serving a number 
of consumers in the central district of the 
city, has issued a notice to its customers 
announcing an advance in rates of serv- 
ice of 40 per cent to office buildings and 
60 per cent to residences. 

MILLERSBURG, PA.—The Millersburg 
Electric Light, Heat & Power Company 
has commenced the construction of new 
transmission lines from Juniata to Mont- 
gomery’s Ferry, through Buck’s Valley, 
and thence to Halifax, where the com- 
pany will furnish a street-lighting serv- 
ice. It is expected to have this latter 
improvement ready for operation before 
the close of the year. The company is 
also planning to acquire the Liverpool 
Electric Company, and will merge the 
system with its properties. A new 
transmission line is planned to Liver- 
pool. 

PHILADELPHIA, PA.—The proposed 
addition to the substation of the Phila- 
delphia Electric Company at Schuylkill 
Avenue and Christian Street, will be one- 
story, reinforced concrete, 55 by 65 feet. 
John R. Wiggins & Company, Otis Build- 
ing, have the contract. 

PHILADELPHIA, PA.—A one-story 
power plant, 30 by 50 feet, will be con- 
structed by the Crew-Levick Company, 
Land Title Building, at its new oil works 
on Pett’s Island, in the Delaware River. 
Henry L. Doherty & Company, 60 Wall 
Street, New York, operate this company. 

PHILADELPHIA, PA.—The new power 
plants to be erected by the Bureau of 
Yards & Docks, Washington, D. C., at 
the Philadelphia and Norfolk, Va., navy 
yards, will be one-story structures, reir- 
forced concrete, each about 100 by 265 
feet. The plants will cost $253,864 and 
$257,624, respectively. The M. J. Roche 
Construction Company, Cincinnati, has 
the contract for erection. 


POTTSTOWN, PA. — The Bell Tele- 


— 


phone Company has completed a new ex- 
change station for local service, ana 
plans for the immediate installation of 
equipment, to cost about $60,00 The 
station structure cost $50,000. 


PUNXSUTAWNEY, PA.—The Jeffer- 
son Electric Company has applied to the 
Public Service Commission for approval 
of a new schedule of rates, arranged on a 
sliding scale. 

READING, PA.—The Metropolitan 


Electric Company is reported to be plan- 
ning for the rebuilding of its electric 
power station at Klapperthal, dest: da 
few years ago by fire. The new plant is 
estimated to cost $100,000. W. S. Rar- 
stow & Company, 50 Pine Street, New 
York, operate this company. 

WILMINGTON, DEL.—The Wilming- 
ton & Philadelphia Traction Company has 
been awarded a contract for a period of 
one year, effective July 1, for furnishing 
electric energy for the Wilmington hun- 
dred bridges. 

BALTIMORE, MD.—The Consolidated 
Gas, Electric Light & Power Company 
will build a new brick and concrete power 
plant at Westport. George Beadenkopf, 
Baltimore, is architect for the company. 

RISING SUN, MD.—Borough officials 
have approved plans for the installation 
of a municipal electric lighting plant 

CUMBERLAND, MD.—The Kelly- 
Springfield Tire Company, Akron, (Ohio, 
will build a large power plant for w: 
operation at its proposed new tire man- 
ufacturing plant. The plant is estimated 
to cost over $2,000,000. It is understood 
that contracts for considerable equipment 
have been placed. S. Diescher & Sons, 
Pittsburgh, Pa., are engineers. 

WASHINGTON, D. C.—The Bureau of 
Standards has taken bids for the erection 
of a new two-story radio laboratory to 
be located at Connecticut Avenue and 
Pierce Mill Road. The structure will be 
about 37 by 165 feet. 

LYNCHBURG, VA.—Electrical equip- 
ment will be. installed in the new pump- 
ing and filtration plant to be erected by 
the city. H. L. Shaner is city engineer. 

MORGANTOWN, W..VA.—The West 
Virginia Traction & Electric Company 
will increase the capacity of its local 
plant by the installation of a 1,250-kilo- 
watt turbo-generator unit, giving the 
plant a total capacity of 3,500 kilowatts. 
The generator will be moved from the 
plant of an affiliated company at Lebanon, 
Pa. W. S. Barstow & Company, 50 Pine 
Street, New York, operate this prop- 
erty. 

PARKERSBURG, W. VA.—Effective 
July 1, the Monongahela Valley Traction 
Company, Fairmont, will take over and 
operate the properties of the Kanawha 

raction & Electric Company, Parkers- 
burg and vicinity. Stockholders have ap- 
proved of this consolidation for a period 
of five years. 

CHARLESTON, N. C.—The Colonial 
Power & Light Company is building a 
new transmission line from.Charleston to 
Claremont. The line will carry 44,900 
volts, and is expected to be ready ‘or 
operation early in July. 


WILMINGTON, N. C.—A_ complete 
power plant, consisting of boilers, «n- 
gines, generator and switchboard, with 
auxiliary equipment, will be constructed 
by the Cape Fear Packing Company at 
its new packing jy to be erected at 
Navassa, on the Cape Fear River. Bids 
will be received for structures and equip- 
ment up to July 11. The Packers’ Arc*i- 
tectural & Engineering Company, ©/'- 
cago, is engineer; Wilson & Sompayr:c, 
Columbia, S. C., architects. 

MACON, GA.—The Macon Securities 
Company will develop Ingleside, a i\- 
acre subdivision near the Forsyth road. 
Sewers will also be constructed, as 
mains laid, electric lights installed and a 
sunken garden constructed; sidewalks <re 
to be bordered with trees and shrubbery. 
Address Louis A. Tharpe, owner. 
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\MERICUS, GA.—The Americus Light- 
ing Company is planning for the acquisi- 
tion of the Americus Public Service Com- 
pany. Bonds for $250,000 will be issued 
and stock for $100,000 sold for this pur- 
shase, and to provide for proposed ex- 
tensions and improvements in the plant 
and system, 

TAMPA, FLA.—The Mugge _ Estate 
number of improvements at Bay 
hotel, including the installation of 
ate water plant and a private elec- 
lant and the construction of a sun 
_ to be gilass-encased and steam 
a 


NORTH CENTRAL STATES. 


HTABULA, O.—The Ashtabula Elec- 
service Company has been incorpo- 
with $15,000 capital. R. A. Wentz, 
rer, 

IDEN, O.—The electric lighting 
at Camden and the water rights at 
ria have been sold to S. P. Hall and 
parties from Angola. 


"TON, O.—The C. D. & M. Electric 
any was incorporated by Samuel L. 
and Daniel Blau. This company 
take over the road of the old C. D. 

The new company asked the Pub- 
tilities Commission for permission to 
$1,000,000 of common stock, $1,000,- 
f preferred stock and not to exceed 
10,000 of 20-year bonds, to be se- 

by mortgages on all property and 
ranchise. 
-EVELAND, O.—Plans have _ been 
leted for a $3,500,000 subway and 
nal project. Address Mayor Davis. 

RT CLINTON, O.—Ottawa County 
hone Company will install a new 
ial system in this city, replacing the 
ent system, 
OUNGSTOWN, O.—The Cleveland & 
oning Valley Traction Company is 
ning to build a new interurban line 
n Warren to Midland, the new indus- 

town being built by the Carnegie 
1 Company west of here. The C. & 
V. operates at present as far as 
ren from Ravenna, in Portage Coun- 
Right of way for the extension has 
secured. Address general manager. 
OOSTER, O.—The Central Union Tel- 
ne Company, known as the Bell, is 
ining better service between Wooster 
Cleveland. The company intends to 
nge the entrance of its lines into 
oster through the eastern part of the 
and to build additional lines to Cleve- 
a 
\UBURN, IND.—The B. & O. railroad 
il have its passenger station, the plat- 
n, the tower and the freight office 
\uburn Junction lighted with elec- 
ity furnished by the city of Auburn. 
dress city clerk. 
‘etersburg, Ind.—The franchise of the 
cal electric light plant was transferred 
» the Indiana Power & Water Company, 
Service Commission its value was 
ed at $48,000. The power company 
iaving recorded a mortgage of $1,500,- 

on its plants in Knox, Sullivan, 
eene and Daviess Counties to the Con- 
ental and Commercial Trust & Savings 
ik of Chicago. 

WINAMAC, IND.—The Winamac Tele- 
one Company has bought the Star City 
d Pulaski exchanges. 

‘HARLESTON, ILL.—The Burback 
lectrical Company has been incorporated 
vith $1,000 capital. A. W. Bireack, 

nager. 

\DORUS, 

npany has been 

118 capital. A. E. 

porator. 

-AYFIELD, WIS. — Bayfield’s new 

ite way, which will make the city one 

on of its size, is being con- 
icted, 

HIPPEWA FALLS, WIS.—The Wis- 

sin-Minnesota Light & Power Com- 

1y has purchaseg the transmission line 
tween this city and Bloomer; also the 
ver house of the Bloomer Electric Light 

Power Company, the deed being filed 

ntly with the local register of deeds. 

e consideration was $5,000. The trans- 

ner and feeder regulator are not in- 

ded in the sale. 

IILWAUKEBE, WIS.—The street rail- 

y committee of the Common Council 

approved a resolution requiring the 

waukee Electric. Railway t 
“company to extend its tracks on Mitchell 
treet and Burnham Street from Muske- 


ILL.—The Peoples’ Toll 
incorporated with 
Goudie is an in- 


Avenue to Twenty-sixth Avenue. This . 


solution was passed despite the protest 
f Mr, Stearns, vice president of the com- 


any. 
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DATES AHEAD. 


New England Section, National 
Electric Light Association. Annual 
convention, New London, Conn., Sep- 
tember 11 to 14. Secretary, Miss O. A. 
Barsiel, 149 Tremont Street, Boston, 
Mass. 

Northwest Section, National Electric 
Light Association. Annual convention, 
Spokane, Wash., September 12 to 15. 
Secretary, J. F. Farquhar, Washing- 
ton Water Power Company, Spokane, 
Wash. ; 

American Electrochemical Society. 
Annual convention, Pittsburgh, Pa., 
October 3 to 6. Secretary, Prof. J. 
W. Richards, Lehigh University, South 
Bethlehem, Pa. 

National Electrical Contractors’ As- 
sociation of the United States. An- 
nual convention, New Orleans, La., 
October 10 to 13. Secretary, H. C. 
Brown, Utica, N. Y. 











_MONTICELLO, WIS.—A_ special elec- 
tion will be held July 5, when the ques- 
tion of voting bonds in the sum of $5,650 
will be decided. The bonds will run 
twelve years at 5 per cent interest. The 
City Council desires to remove the elec- 
tric lighting plant to a point abutting the 
right-of-way of the Illinois Central Rail- 
road, and it is estimated that $4,800 will 
be required for this work. The remaining 
$850 will be for the purchase. 

WAUPACA, WIS.—The Waupaca Elec- 
tric Service & Railway Company is mak- 
ing improvements to its electric power 
system as well as the railway. A new 
225-horsepower electric generator’ will 
soon be installed and put in operation. 
The engineering work of making maps 
of the town and records of the poles, 
wires and transformers has been in pro- 
gress since February. The system is also 
to be changed to 60-cycle. It is planned 
to extend the electric light wires to the 
Veterans’ Home and to the Lakes, giv- 
ing better service to these places, and 
also to farms in this vicinity. 

WAUSAU, WIS.—The Wisconsin Valley 
Electric Company has filed a trust deed 
amounting to $15,000,000, covering all the 
property of the company, now owned or 
subsequently to be acquired, in the office 
of the registers of deeds in Marathon, 
Lincoln and Portage counties, in favor of 
Wisconsin Valley Trust Company. It is 
understood extensive improvements and 
development are contemplated, including 
dam construction, enlarged generating 
plants and line extensions. 

WAUSAU, WIS.—The Wausau Tele- 
phone Company is at work making exten- 
sions to its lines in the country and by 
fall will have over twenty miles of new 
lines. 

DULUTH, MINN.—$40,000 will be ap- 
propriated for the installation of an elec- 
tric pump at Lakewood pumping station. 
Address city engineer. 

HUTCHINSON, MINN.—The holdings 
of the Coler Campbell interests in Min- 
nesota consisting of the Northwest Light 
& Power Company of Hutchinson and its 
transmission lines, the Renville Electrical 
Company, the Minnesota Valley Power 
Company; also the Pipestone plant and 
transmission lines, which are a division 
of the Northwest Light & Power Com- 
pany, have been sold to the Northern 
States Power Company, a corporation op- 
erating in 150 towns and cities in Minne- 
sota, the Dakotas, Wisconsin, Illinois and 
Iowa. It supplies the twin Cities and gets 
its power largely from St. Anthony Falls, 
Chippewa Falls, Cannon Falls, Taylors 
Falls and Coon Rapids, and this purchase 
gives it the large power at Minnesota 
Falls. In addition to its water powers the 
Northern States maintains for low-water 
emergencies a number of steam plants, 
the largest, 40,000 horsepower, being at 
Minneapolis with 27,000 horsepower to be 
installed. It has a total of 100,000 horse- 
power and has 800 miles of transmission 
lines, serving 900,000 population. 

MINNEAPOLIS, MINN.—Plans for im- 
provements and new extensions to cost 
$10,000,000, which will be carried out when 
the railroad situation again becomes nor- 
mal, will be outlined to stockholders of 
the Electric Short Line Railway Com- 
pany, by W. L.. Luce, president. Officers 
of the road plan to float a bond issue of 
$10,000,000, but it will not be put on the 
market until conditions in the financial 
world are favorable. 

ST. PAUL, MINN.—Sealed bids will be 
received at the office of the Minnesota 
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State Board of Control, State Capitol, 
July 10, for furnishing and installation 
complete, including the glassware and 
lamps and fixtures for the Minnesota His- 
torical Society building, St. Paul, Minn., 
in accordance with schedule prepared by 
C. H. Johnson, architect. 

ATHENS, IA.—The Public Utilities 
Commission has granted Athens Electric 
Company permission to build an electric 
transmission line from Athens to Peters- 
burg. 

DAVENPORT, IA.—The city 
stall 15 are lights in the city. 
B, M. Raben, chairman. 

DOWS, IA.—At an election held the 
Wright & Franklin County Telephone 
Company was granted a franchise to con- 
struct and operate a new telephone sys- 
tem. The concern expects to construct a 
modern system. The wires in town will 
be under ground, using high-tension elec- 
tric wires. Address J. G. Freese, presi- 
dent. 

KEOKUK, IA.—The Keokuk Electric 
Company will extend trolley and power 
transmission line between Hamilton and 
Warsaw. 

LE MARS, IA.—The power station that 
is to supply the current for the Iowa 
Heat, Light & Power Company’s plant in 
Plymouth and nearby counties will be 
located in Le Mars. Address Lindsay 
Hooper, manager of the Hooper, Kimball 
& Williams Company of Boston, Mass. 

THOR, IA.—Bonds in amount of $4,000 
have been sold for the installation of an 
electric light system. Address town 
clerk. 

CLINTON, MO.—Morrison & McCall of 
St. Louis, Mo., have purchased munici- 
pal electric light and water plant. Con- 
template improvements. 

LADDONIA, MO.—City 
struct electric light system. 
mayor. 

CONCORDIA, KAN.—The majority of 
the stock of Concordia Electric Light & 
Power Company has been sold to the 
Commonwealth Light & Power Company, 
New York, negotiations of sale having 
been conducted by L. K. Green, of Con- 
cordia. L. S. Small is general manager 
for the reorganized company. 

CHADRON, NEB.—Work on the white 
way has been commenced, the surveying 
has all- been done and the majority of 
the post foundations have been placed. 
All material is here for the completion 
of the work except the cable. 

GREELEY, NEB.—<An election will be 
held to decide the question of issuing 
$13,000 for municipal light and heating 
plant. 

KEARNEY, NEB.—The franchise asked 
by the Central Powers Company was au- 
thorized by 145 majority out of a total of 
651 votes cast. 

OMAHA, NEB.—The local telephone 
company will construct a 15-story build- 
ing for its headquarters, estimated to 
cost $750,000. Plans are about ready and 
bids will be received soon. 

OMAHA, NEB.—The Nebraska Tele- 
pease Company will erect a_ $750,000 

uilding after plans prepared by Architect 
Geo. B. Prinz, 1033 Omaha National Bank 
building. 

BONESTEEL, 8S. D.—A special election 
has been called for June 28 to vote upon 
the question of issuing bonds in the 
amount of $15,000 for an enlargement of 
the water works and $14,000 for the in- 
stalling of a municipal electric light 
plant. . 


SOUTH CENTRAL STATES. 


ASHLAND, KY.—The City Council has 
appropriated $5,000 for installation of a 
modern street lighting system in the 
downtown district. 

LOUISVILLE, KY.—A cantonment is 
to be established at Audubon Park, 12 
miles from Louisville. Preparations are 
under way by the Louisville Gas & Elec- 
tric Company for providing electric serv- 
ice. It is estimated that the lighting 
and power requirements of the soldier 
city will approximate 3,500 kilowatts. 
Plans for laying gas mains to furnish 
natural gas for heating and cooking are 
being held in abeyance, pending the de- 
cision of the War Department as ‘to the 
character of fuel to be used. Address 
James B. Wilson, chief engineer, Louis- 
ville. 

PADUCAH, KY.—The report of F. W. 
Ballard of Cleveland, O., engineer, on 
electric light plans is yw awaited by 
City Commissioner W. A. Gardner, who 
is making a fight for a municipal plant 
to furnish lights and power. 


will in- 
Address 


voted to con- 
Address the 
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PADUCAH, KY.—The white way will 
be extended by the addition of twenty- 
five posts on Broadway, as well as posts 
on Fourth Street. The contract has been 
let and installation will begin in the near 
future. 

SHEPHERDSVILLE, KY.—A group of 
local citizens were purchasers of the Shep- 
herdsville Light & Ice Company, at a re- 
eent trustee’s sale, paying $2,250 for the 
property. They will organize a company 
and continue operation of the plant. 

WHITESBURG, KY.—The Caudill Coal 
Company, recently incorporated here, is 
asking for prices of electrical machinery 
and supplies for coal mining. ia We 
Fields is secretary-manager. 

ALBANY, ALA.—The Alabama Power 
is planning for extensions in its 


Company 
Albany to cost about 


plant and system at 
$10,000 

BLUE BLUFF, ARK.—City Council is 
planning for city lighting, including in- 
stallations for a white way, and it is re- 
a contract will be made with the 


ported 
Company for the proposed 


Pine Bluff 
work. 

HAILEYVILLE, OKLA.—The city will 
consider proposition to construct an elec- 
tric light plant. Address the mayor. 

MANGUM, OKLA.—Engineer Griffin of 
Fort Worth has secured permission from 
the Commissioners to draw plans for the 
municipal light and power _ plant, which 
has been provided for by a_bond election. 
Mr. Griffin represents the Baltimore Iron 
Works. They will draw plans and speci- 
fications for a complete and modern plant 
and submit same to the board. The city 
is obligated in no way for the plans and 
will only make a contract provided every 
detail and price and contract terms are 
found to warrant a contract. 

OKLAHOMA CITY, OKLA.—The Okla- 
homa Gas & Electric Company will in- 
crease its capital stock and will purchase 
several gas and electric plants operating in 
the state of Oklahoma and which will be 
operated jointly by that concern. Im- 
provements will be made. Address W. 

Molinard, local manager. 

TEMPLE, OKLA.—An election has 
been called for July 13 to submit to the 
voters of Temple the proposition of grant- 
ing a franchise to John C. Keys of Law- 
ton for natural gas and electric plants. 
Gas would be supplied from the Keys 
well, northeast of here, and electricity 
would be furnished by the Lawton plant 
belonging to Mr. Keys. 

FORT WORTH, TEX.—The Fort Worth 
Power & Light Company will extend elec- 
tric light connections to Upper Riverside 
in the near future. Address the general 


manager. 
WESTERN STATES. 


SEWARD, ALASKA.—The Afaskan En- 
gineering Commission will soon start 
work on the telephone line to connect this 
place and Fairbanks. 

BUTTE, MONT.—A crew of civil en- 
gineers, working under the direction of 
the surveyor of the Montana Power Com- 
pany, commenced a survey of a power 
line and electric railway from Twin 
Bridges to the Bielenberg-Higgins and 
Lake Shore mines. The rail line will be 
14 miles in length. It is being built un- 
der the supervision of the power com- 
pany, but is to be the property of the 
Bielenberg- Higgins and Lake Shore 
mines, which will pay the cost of con- 
struction, estimated at about $26,000. A 
high-tension line from Twin Bridges, car- 
rying about 49,000 volts, will supply the 
power, but will be reduced to about 2,000 
volts at the Higgins mines and carried 
from there to the Lake Shore property. 
At each mine a 100-ton mill is to be erect- 
ed. F. J. Staral is manager of the Lake 
Shore. 

GREAT FALLS, MONT.—Mountain 
States Telephone Company will start 
work shortly on additions and improve- 
ments to local phone system at a cost of 
$200,000. R. F. Carney is manager. 

TWIN BRIDGES, MONT.—It is report- 
ed that a company is being organized to 
build an electric line from Dillon, on the 
Oregon Short Line, to Piedmont, on the 
Milwaukee via Twin Bridges, a distance 
of 60 miles. The line would tap the fer- 
tile Beaverhead and Jefferson valleys. 
Address A. J. Wilcomb. 

CHLORIDE, ARIZ.—Tonnaut & Sladek 
have the contract to erect the new 
transformer building: for the Desert 
Power & Water Company. 

PRESCOTT, ARIZ,.—The Mountain 
States Telephone & Telegraph Company 
is surveying for a new line between Pres- 


K 
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gett ane Pam Fork, the line to be about Ballard Beach line in Seattle and increas, 
: passenger seating capacity “1 
SALT LAKE CITY, UTAH.—The first Point and. Fauntleroy Park lines. (alt! 
certificate of convenience and necessity been sustained and made operative t — 
issued by the state of Utah was granted Supreme Court, which has affirmed the 
to the Southern Utah Power Company, dismissal of the traction company’s Se 
whem desires to increase its power to Junction suit. ma 
2, orsepower. he permit given in- SEATTLE, WA —Bi i 
cludes the following items: Installation ceived by i. ceomeen ae the ping = 
of a 100-horsepower engine on Panguitch Public Works for four oil switchs of 
reek, and a distributing system for Pan- the auxiliary steam electric st: tin See 
guitch; a power line from Beaver station Eastlake Avenue, and Nelson Hae” ~ 
to Marysvale; a power line from Sevier for two transformers for a sub-static, -— 
Mi Marysvale; a distributing system for one between the Seventh Avenue mt 
Marysvale, and a line to the Deer Trail station and the steam plant, the one 


mine to carry 300-horsepower. The com- for the Aloha Street -stati 

pany plans to ask for an additional cer- SPOKANE nae ag oo 

tificate for a 2,500 horsepower plant be- een filed for scent’ lee have 
on ost 


low the works at Beaver. It is now de- : i 
veloping 3,500 horsepower at Beaver. Hk gy ame ae nave Cale 


By the construction of a dam and the 

forming of a storage system the company ARCADIA, CAL.—The California Rail 
expects to obtain 12,000 horsepower. Ex- road Commission has approved the plans 
tensions to Milford and Newhouse, and and specifications of the Atchison. To. 


into the Lincoln mining district are Peka & Santa Fe Railway Company, the 
planned. ag Pacific Company and the’ Pa- 
COLVILLE, WASH.—J. » cific Electric Company for an interlocking 
Ww. ee. switch and signal plant at Arcadia — 


manager of Little Pend O’Reille T ne 
phone Company, states that he now has FRESNO, CAL.—Congress having {inal- 


funds for material to construct a 26-mile ly apportioned $253,000 for the Yosemite 
telephone line from Colville to Middle- National Park, part of it for a 2,000-kilo-. 
watt power plant at Cascade Falls, Su- 


port. 
EATONVILLE, WASH.—The tow pervisor Lewis will be able to complete 
Eatonville has taken over, eee the new power plant this Fall. 
the electrical stock and supplies of Ed FRESNO, CAL.—A contract has been 
Christensen and can supply light patrons let by the San Joaquin Light & Power 
with globes and other electrical supplies. ek tno for the erection of a 25)- 
OLYMPIA, WASH.—The coun ‘ orsepower reciprocating booster pum 
missPoners have granted to the. Puget station in the vicinity of Taft, cern 
Sound Traction, Light & Power Company C©0UNty, at a cost of about $50,000. 
a 25-year franchise for the construction FRESNO, CAL.—The cost of instziling 
of a transmission line from Brown's an electrolier system on J. Street, be- 
ranch to the Log Cabin in this city. tween Inyo and Los Angeles Streets, will 
SEATTLE, WASH.—A. H. Dimock, city ¢_$7,194. 
éngineer, estimates that the proposed ex- GLENDORA, CAL.—The Pacific [iec- 
tension of the city street car system, by tric Railway Company has been survey- 
the construction of an elevated street ing a route between Glendora and San 
railway on Washington Street from Dimas for the extension of the Glendora 
Fourth Avenue south to Railroad Avenue, line to make connection with the Los An- 
and along Railroad Avenue, Whatcom geles, Pomona and San _ Bernardino 
Avenue and West Spokane Street to West through line at San Dimas. 
Waterway, will cost $937,000. LOS ANGELES, CAL.—The Board of 
SEATTLE, WASH.—Orders of _ the Public Works is receiving bids for light- 
Washington State Public Service Com- ing the San Pedro district for the period 
mission, requiring the Puget Sound Trac- beginning July 1, 1917, and ending June 
tion Company to run through cars on its 30, 1918. 








WEEKLY COMPARISON OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRIC COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


ee Div. rate Bid Bid 

Public Utilities— per cent. June 19. June 26. 
Adirondack Electric Power of Glens Falls, common .......... os 20 20 
Adirondack Electric Power of Glens Falls, preferred ......... 6 75 73% 
American Gas & Electric of New York, common ......... 10+extra 120 118 
American Gas & Blectric of New York, preferred ....... ccccce 6 48 47% 
American Light & Traction of New York, common .......... ee 329 328 
American Light & Traction of New York, preferred ......... 6 110 110 
American Power & Light of New York, common ............ - 4 66 66 
American Power & Light of New York, preferred ............ ¢ 88 Si 
American Public Utilities of Grand Rapids, common ......... oe 28 28 
American Public Utilities of Grand Rapids, preferred ........ 6 64 ay 
American Telephone and Telegraph of New York ............. 0 121% 123 
American Water Works & Elec. of New York, common ........ 2 7 7% 
American Water Works & Elec. of New York, particip. ........ 7 23 2 
American Water Works & Elec. of New York, first preferred... .. 71> 7é 
Appalachian Power of Bluefield, common............+seeeeeeeees on 5 ) 
Appalachian Power of Bluefield, preferred..............eeeeeee0- 7 3 30 
Cities Service of New York, COMMON. ........scccccccccssecs 6+extra 283 283 
Cities Service Of New York, preter red eo... ccccesccccccccccccccces 6 85 86% 
Commonwealth Edison of Chicago. ..........scesseeeeeeeceeeeees 8 122 Secce 
Comm. Power, Railway & Light of Jackson, common ......... 4 48 48 
Comm. Power, Railway & Light of Jackson, preferred ........ 6 74 75 
Federal Light & Traction of New York, common ............ oe 10 13 
Federal Light & Traction of New York, preferred ........... es 42 44 
re SONeOl Cree O08 BL, cowccancedsecerecvorscepecses 6 78 7s 
Middle West Utilities of Chicago, common................ 2+2 extra 43 4 
Middle West Utilities of Chicago, preferred... ............eseeee- 6 70 69 
Northern States Power of Chicago, common ......... e6ececeoee 7 97 96 
Northern States Power of Chicago, preferred ..........-eeeee0% 7 100 97 
Pacific Gas & Electric of San Francisco, common ............ 5 59 58 
Pacitic Gas & Electric of San Francisco, preferred ........... 6 89 §2 
Public Service of Northern Illinois, Chicago, common ......... 7 92% 9 
Public Service of Northern Illinois, Chicago, preferred ........ 6 97 96 
Republic Railway & Light of Youngstown, common ......... " - 30% 35 
Republic Railway & Light of Youngstown, preferred ......... 64% 612 
Standard Gas & Electric of Chicago, common ..........++++6:. - 12 
Standard Gas & Electric of Chicago, preferred ............... 6 36 3 
Tennessee Railway, Light & Power of Chattanooga, common... .. 5 ‘ 
Tennessee Railway, Light & Power of Chattanooga, preferred.. 6 25 2 
United Light & Railways of Grand Rapids, common ......... 4 39 38 
United Light & Railways of Grand Rapids, preferred ........ 6 68 68 
Western Power of San Francisco, COMMON... ....-.ssseeeeeeeeeee é 14% 14 
Western Power of San Francisco, preferred...........+.+. eeeccees 6 52 5 
Western Union Telegraph of New York........-.sse+seeeeee- extra 93% 9 

Industrials— , 
Electric Storage Battery of Philadelphia, common ........... 4 62% 6 
General Electric of Schenectady. ........scccccscccccccccccccces od s 162 16 
National Carbon of Cleveland, Ccommon.... ..... s+-+seeeeeeeee " 8 *75 73 
National Carbon of Cleveland, preferred. ...........seeeeeeeeeees 7 *133 #135 
Westinghouse Electric & Mfg. of Pittsburgh, common ....5+extra 53% 52% 
Westinghouse Electric & Mfg. of Pittsburgh, preferred ........ 6814 68% 


*Last Sale. 
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FINANCIAL NOTES 














‘lliam P. Bonbright & Company, Inc., 
H. M. Byllesby & Company have 
-written and are offering to investors 

1ow issue of $2,250,000, two-year, 6 per 

nt gold notes of the Oklahoma Gas & 
ic Company. The proceeds of these 
will be used to retire the com- 

i outstanding 6 per cent deben- 

« bonds, the floating indebtedness, in- 
ine the cost of new properties, and 
tensions and additions. The com- 

has completed arrangements for 
ring the properties of the Enid Elec- 
Gas Company, the electric light- 
usiness in the town of Norman, 
and control by stock ownership of 
fuskogee Gas & BHilectric Company. 
territory served, as enlarged by pur- 
s, will comprise Oklahoma City, Sa- 
Enid, and neighboring sections. 
extra dividend of 1 per cent on 
ommon stock for the quarter end- 
june 30 has been declared by the 
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directors of the Crocker-Wheeler Com- 
pany, electrical machinery manufacturers, 
of Ampere, N. J. The directors also 
declared the regular dividends of 1% per 
cent on the preferred and 2 per cent on 
the common stock for the same period. 
A special dividend of. one-haif of 1 per 
cent for the benefit of the American Red 
Cross was declared by the directors of 
the Crocker-Wheeler Company, electrical 
machinery manufacturers, of Ampere, N. 
J., to be known as the Red Cross divi- 
dend. 

Wisconsin Edison Company’s earnings 
for May were as follows: Gross earnings, 
$966,074; net after expenses, $256,084. 


Reports of Earnings. 


CITIES SERVICE. 
1917. 
$ 1,565,426 


May gross 
1,537,085 


Net after expenses... 
Surplus after charges. 
Bal. after pfd. divs... 
12 months’ gross 
Net after expenses... 14,931,235 
Surplus after charges 14,888,610 
Bal. after pfd. divs. ..*11,850,442 3,548,624 
*Equivalent to $53.48 on the common 
stock, compared with $21.98 for the year 
ended May 31, 1916. 


5,811,625 
5,308,171 
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VIRGINIA RAILWAY & POWER. 


Report of earnings of Virginia Railway 
& Power Company for May and eleven 
months ended May 31 compares as fol- 


lows. 
1917. 1916. 

May gross $ 515,250 $ 478,601 
Net from operation.... 251,853 
*Sur. after taxes & chg. 108,987 
il months’ gross....... 5,518,718 
Net from operation.... 2,840,285 
*Sur. after taxes & chg. 1,264,275 1,220,416 

*Depreciation is written off at end of 
each fiscal year. 


REPUBLIC RAILWAY & LIGHT. 


1917. 1916. 
May gross $ 371,745 $ 326,400 
Net after expenses 114,454 126,706 
Other income 6,169 3,173 


Total gross $ 120,623 $ 129,880 
Net after charges 37,984 61,433 
Bal. after pfd. divs.... 5,47 
12 months’ gross....... 4,228,747 
Net after expenses.... 1,605,624 
Other income 29,212 


Total gross $1,634,836 $1,456,287 
Net after charges...... 738,895 713,232 
Bal. after pfd. divs.... 427,411 401,748 








Electrical Patents Issued June 19, 1917, 


Prepared by Thomas Howe, Patent Attorney, 2 Rector Street, New York, N. Y. 


Automatic Brake-Actuating 
ce for Railway-Trains. R. Beloff, 
and, O. Plunger comes against rail 

when ear body is lowered and opens cir- 

cu ipplying brakes. 

1,230,110. Vehicle. C. L. Byron, Win- 
ne 1, Il. Starting motor .is employed 
tor operating the vehicle top. 

1,230,114. Art of Electric Welding. S. 
Cc. Cary, Brooklyn, N. Y. For lap weld- 
ing thin sheet metal. 

1,230,117. Telephone-Exchange. H. F. 
Clausen, assignor to Western Electric Co. 
Arrangement of interlocked switching 
mechanisms for connecting operator’s set 
with link circuits. 

1,230,150. Auxiliary Device for Auto- 
matic Electric Control Systems. J. V. 
Geraghty, New York, N. Y. Electromag- 
netic means for operating valves. 

1,230,160. Starting Internal-Cumbustion 
Engines. O. Heins, assignor to Bosch 
Maxneto Co., New York, N. Y. Method of 
reducing the maximum power required 

starting motor to initial cycle of 
veration of engine. 

1,230,170. Telephony. M. L. Johnson, 
assignor to F. B. Cook Co., Chicago, Il. 
Automatic arrangement for connecting 
calling lines with operator’s set. 

1,230,172. Automatic Circuit-Controlling 
Device. J. H. Kiefer, assignor to Day- 
ton Engineering Laboratories Co. Ther- 
mostatiec circuit-breaker. ’ 

1,230,174.. Spark-Retarder for Ford En- 
gines. W. G. Krouse, Wyoming, Iowa. 
Mechanism having timer connected with 
cranking device to prevent advancement 
of spark when cranking. 

1,230,175. Electric Mechanism for Start- 
i Automobiles and the Like. C. b 

tz, Grinnell, Iowa. Gearing of dynamo 

tric members. 

230,193. Railway Signal. A. C. Mather, 
Chicago, Ill. Circuit is made through 
sectional third rail to actuate signals on 
both of two vehicles in the same block. 

'.230,201. Safety Device for Moving 
Picture Machines. H. S. Morton, Detroit, 
Mich. Has a shutter between lamp and 
film which is magnetically controlled by 


30,098. 


230,209. Gear. G. Olson, assignor of 
on -half to L. Greenberg and one-sixth 
to W. M. McEwen, Chicago, Ill. For 
Oscillating fan. 

230,213. Insulated Pipe-Joint. O. H. 

ver and A. F. Pieper, Rochester, N. Y. 

\ils of construction. 

230,218. Outiet-Box. J. G. Raquette. 

eland, Ohio. Structural details. 

1,230,221. Rheostat. T. Rhodus, Chi- 

» Il. MPlexible, flat, circular coil has 
=sistor wound upon it and a contact arm 
pi\oted at the center. 

1.230,247. Burglar-Alarm. L. Weitz- 

1, Toronto, Ontario, Canada. Motor 

\ing its circuit controlled by door con- 
trois light and camera. 


1,230,280 and 1,230,281. Sound-Trans- 
mitting Apparatus. A. E. Coy, assignor 
to Magniphone Co. Arrangements o7 dia- 
phragm and damping means. 

1,230,283. Electromedical Device. A. H 
Davidson and W. C. McKellar, Hunting- 
ton, W. Va. Comprises a series of rollers 
to alternate ones of which the opposite 
sides of a high-tension circuit are con- 
nected. 

1,230,287. Spark-Plug. C. L. Freeman. 
assignor one-half to R. F. Hayes, Ticon- 
dercga, N. Y. Structural details. 

1,230,304. Headlight-Dimmer. =. Fe 
Kiernan, Salida, Colo. Arrangement of re- 
flector, lens and dimmer shutter. 

1,230,311. Lamp-Support and Terminal 
for Cloth Cutting Machines. W. J. Mar- 
shall, assignor to H. Maimin Co., Inc. 


1,230,221.—Rheostat. 


Plug and socket structure and mounting 
for detachably securing a lamp. 

1,230,342. Electric Disinfector and De- 
odorizer. R. Thornberg, San Francisco, 
Cal. Structure wherein a lamp acts as a 
volatile material. 

1,230,351. Safety Device for Motion- 
Picture Machines. H. E. Watson, as- 
signor one-half to F. B. Thompson, Rich- 
mond, Ind. Power circuit of machine is 
controlled by film. 

1,230,357. Device for Controlling Energy 
Delivered to Welding Electrodes. H. R. 
Woodrow, assignor to T. E. Murray, New 
York, N. . Energy supplied is con- 
trolled by a wattmeter relay. 

1,230,372. Electric Switch. A. J. Bowie, 
Jr., San Francisco, Cal. Structure of di- 
verging-hour gap switch. 

1,230,373. Method of and Means for 
Preventing the Disintegration of Concrete 
Structures. H. Brown, Montclair, N. 

For preventing destruction of rein- 
forced concrete by electrolysis. 

1,230,384. Electric Toaster. J. F. Dela- 
hant, New York, N. Y. Structural details. 


1,230,390. Portable Battery. L. H. 
Flanders, Jenkintown, Pa. Structure of 
storage cell. 


1,230,393 and 1,230,394. Secondary or 
Storage Battery. B. Ford, Philadelphia, 
Pa. First patent, structure of container. 
Second patent, terminals and connectors 
for a storage battery equipment of uni- 
tary structure. 


1,230,403. Changeable Electric Signs. T. 
C. Hansen, Chicago, Ill. Arrangement of 
sockets, connections and reflectors in 
a two-faced sign. . 


1,230,407. Electrical Switch. B. D. Hor- 
ton, Detroit, Mich. Mounting of remov- 
able contect carrying base in a metal- 
lic housing. 


1,230,410. Operator’s Key. W. Kaisling, 
assignor to Kellcgg Switchboard & Sup- 
ply Co., Chicago, Ill. Selective ringing 
key for telephone system. 

1,230,414. Take-up Device for Lamp 
Cords. J. A. Knapp, Fremont, Ill. Struc- 
ture having a weight-operated cord drum. 

1,230,421. Automatic Telephone Ex- 
change System. A. E. Lundell, assignor 
to Western Electric Co. Structure and 
arrangement of an _  impulse-operated 
selector switch for extending an incom- 
ing toward an outgoing line. 

1,230,429. Electromagnetic Device. J. 
C. R. Palmer and F, . Holmes, as- 
signors to Western Electric Co. 
tural details. ’ 

1,230,434. Automatic Timer for Start- 
ing Elevators. . H. Rowe, assignor to 
L. E. King, Berwyn, Ill. Manner of tim- 
ing ascending and descending signals for 
a number of elevators to vary the periods 
of rest according to the volume of traffic. 

1,230,449. Electrical Locking Device. S. 
G. Van Derbeck and H. B. Murdock, 
assignors to Duplex Lock Co., Inc., New 
York, N. Y. Details of solenoid-operated 
mechanism for controlling a sliding bar. 

1,230,480. Push-Button Connection for 
Snap-Switches. M. Guett, assignor to 
Hart & Hegeman Mfg. Co., Hartford, 
Conn. Structural details. 

1,230,497. Impulse Motor. 
Donald, Montreal, Canada, assignor to 
Motion Picture Display Corpn. Struc- 
ture of frictional impulse motor operated 
by electromagnetic impulses. 

1,230,540 and 1,230,541. Ignition System. 
R. Varley, Englewood, N. J. First pat- 
ent, device for automatically disconnect- 
ing the ignition circuit from battery when 
engine is stopped or at low speeds. Sec- 
ond patent, a magneto or continuous- 
current source may be connected with 
transformer, the induction relationship of 
primary and secondary being controlled 
by a single interrupter. 

1,230,544. Electrical Bond for Railways. 
R. W. Walker, Milwaukee, Wis. Struc- 
tural details. 

1.230.553. Telephone-Booth and _ the 
Method of Manufacturing the Same. A. 


Struc- 


L. R. Me- 
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TRANSFORMERS 


Lighting and Power Transformers 
High Transmission Transformers 
Single and 3-Phase Transformers 


wig 


mers JINEY ELECTRIC. €O. 
St. Louis, Mo a fees Windsor, Canada 
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MILLIONS OF 
DOLLARS are 


saved every year 
by this unfailing 
little device— 
many millions 
more are going 
to be cut off the 
country’s annual 
fire loss as the 
use of the device 


a] Sospreads. 


MIZPAH operecro 


DETECTOR 


It never sleeps. It instantly detects incipient fires 
and gives loud warning of their presence. No watch- 
man can be so alert—no other mechanical device is 
so sensitive to r’ses of temperature approaching the 
danger point. 

No changes in existing wiring of alarm or, annun- 
ciator systems are required, or, as conditions may 
dictate, Mizpah Fire Detector Systems may be in- 
stalled on their own circuits. 

Easy sales with liberal profits for you. Sell industrial 
plants first—every plant should be MIZPAH pro- 
tected. Good territory open. Ask us. 

An individual detector costs only $3.75. A portable 
detector with battery and bell box, for demon- 
strating purposes, costs $5.00. It will pay you to 
send for one today. Act at once to secure this 
business. 


Automatic Fire Detector Co. 
1834 Broadway NEW YORK 


New England Distributor: 
RUSSELL H. POTTER, 1340 Commonwealth Ave., Boston, Mass. 


ON GUARD Every Minute 


ce oy 























FARIES 


PATENTED 
RIBBON 
BOWL 

CLAMP 


FOR 
Undrilled Bowls 


_ For use with all squat shape and 
hemisphere bowls. Soft brass to 
bend to shape of glass. Upper 
hook for supporting chain. Lower 
ribbon loop for drop light. Screw 
to tighten on glass. Nipple eyelet 
for inner light. 


We have the largest line of bowl 
hangers in the country. 


Faries Manufacturing Co. 


Decatur, Ill. 








MULTI 
Refillable Fuses 


It will pay YOU to investigate your present cost of pro- 
tection and compare it with our proposition to protect 
YOUR equipment with “MULTI” Refillable Fuses. 


“MULTI” strip elements, made in accordance with the 
United States Navy specifications, will make a “MULTI” 
Refillable Fuse as good as new, and their list price is 
about 10% of the list price of a non-refillable fuse. 


Look up your own records and see what percentage of 
fuses burns out annually..We know of many plants where 
it exceeds 100% on A.C. motor circuits and where 
“MULTI” REFILLABLE FUSES have effected a saving 
of 80% in the cost of fuse maintenance. 


MULTI REFILLABLE FUSE CO. 
703 Fulton St. CHICAGO 

















cD 


PROTECTING HATER 
The Cost of Fuses 
is Slight 
Compared with the Value 


of the Apparatus they 
Protect 


Is it safe to use any but those known to be de- 
pendable? 


“UNION” Fuses have stood the test of time. 


Approved by Underwriters’ Label Service, well 
Cuicaco Fuse Mrc.Co. 


made, carefully tested. 
aie ae 
V/ CHICAGO NEW YORK 
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WHY DON’T YOU 
TRY 


BURNLEY 


SOLDERING PASTE 
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Here is a flux that is made according to your 
ideals. It will not run off or blow away, it 
follows the heat, makes the solder flow evenly, 
can’t spill, makes your work better and easier, 
is non-corrosive and goes farther than any 
other flux. 


These are strong claims but we will prove them 
to you. Wewillsend youafreesamplesoyoumay 
know for yourself. Get the free sample today. 


THE BURNLEY BATTERY & MFG. CO. 
NORTH EAST, PA. 


Western Electric Co., Distributors. Chas. E. Chapin Co., 201 Fulton St., 
New York, Eastern Selling Agents 





































Write for Catalog No. 28. 
HE use of Electric Commercial Vehicles and the more rec 


the use of Industrial Trucks and Tractors means more battery charging. The 
sale of current for this battery charging can be made profitable by Central Stations, 


for the current can be furnished at “ off peak” hours. 

** Fronclad-Exide ’’ batteries are furnishing the power for 
Vehicles and are being used by every manufacturer of Industri 
tors in the country. 


The strength, capacity and long life of the ‘* Fronclad=eExide ’’ battery makes 
it the one depe ndable source of power for Electric Commercial Vehicle and Industrial 


Truck service. 


THE ELECTRIC STORAGE BATTERY CO. 


New York Boston PHILADELPHIA, PA. Chicago Denver 
St. Louis Cleveland Atlanta 1888-1917 Rochester Detroit Toronto 
Washington Pittsburgh San Fr c Mi poli Kansas City 
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Four metal parts of solid 
brass, a fibre shell, and tne 
Daum Fuse Strip. 


~Jaum)-~ Renewable Fuses 


Always were the simplest fuses in construction 
on the market. 


metal parts of solid brass, a fibre shell. and the 
fuse strip. Caps are removed by a twist of the 
wrist and as easily tightened, holding the fuse 
strip in intimate metal-to-metal contact. 





The new Type “B,” Form 4, 
reduced to the fewest parts—four 








Free Samples If You Write Today 


A. F. Daum, Sole Mfr. 
Pittsburgh, Pa. 













Representatives: : 
Squire-Cogswell Company Latest fuse strios 
Ellsworth Building, Chicago, Ill. fs:"to roils averos- 
Geo. H. Trask SanFrancisco,Cal.  "Snecse toro! 
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wl which will not spread no matter how short |NSTONAL) 7 

jit the radius to which bent. Has a flat surface Sherarduct J 

Hi and is, therefore, the easiest to cut and fish. a | 

il Is galvanized and will not corrode. aetine 7 

: lextube 

ci Write today for catalog and samples of Flex- we 0g I 

Li steel Armored Conductors, Conduit and Fittings. } ie mse | i 
shings B 

. . Fixture Studs 

iil National Metal Molding © yo hy ” 4 

wy Electrical ‘Conduite & Fittings e 

pl 1106 Fulton Building. PITTSBURGH. PA. 

ji Boston, NewYork, Chicago, Atlanta, Denver, San Francisco, LcsAngeles, Portland, Seattle, Buffalo, Detroit, 

rs-3 








l 
Br 








DUCT 


Galvanized Conduit 


Made for users who want the best. 


DUCT” is a high-grade conduit, designed 
and made with a view to meeting all the re- 
quirements essential to precise work in elec- 
trical wiring. 


Made from easy bending, Spellerized Mild 
Steel Tube. Protected from rust by a heavy 
deposit of pure non-corrosive zinc. Enameled 
inside with especially prepared black enamel 
which forms a smooth glossy interior through 










KUHLMAN Improved Type 
Distributing Transformer 


~~ 








which the wires are easily fished. 


Furnished in 10-foot lengths, reamed and 
threaded on both ends with coupling on one 
















end. increasing the factors of durability and safety. 
Roll ap Write for sainples wanna Tt 
(Cy: AMERICAN CIRCULAR LOOM CO. Write for catalog and bulletins. 
x 8 eeitie pa eee om ae KUHLMAN ELECTRIC Co. BAY ciTY 
pt on Chicago San Francisco Toronte *9 ~ a 


In Kuhlman Distributing Transformers in sizes of 
from one to fifty K.V.A. capacity, losses have been 
reduced to the lowest practical limit—and all me- 
chanical complications have been eliminated, thereby 
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Dear Sir or Dear Sirs: 


Herewith a coupon. Do not use it 
if you are using Economy Fuses. 


But if you have not been sold on the proposition 
of discarding waste for economy, by all means fill 
out and mail the coupon in order to learn how 80 
per cent of your present yearly cost for protection 
against the fire and accident hazards of overloads 
and short-circuits may be served. 





Free Sample Fuses. 


What Type and 
Capacities. 


Act Now! 
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Be sure it’s 


DURADUCT 


(Reg. U. S. Patent Office) 


before you go ahead 


In order that you may easily iden- 
tify Duraduct, we weave a black 
thread along the white interior 
“roller bearing” wire way. 

This is your guarantee that you are 
getting the best. 


All good jobbers sell Duraduct. 


TUBULAR WOVEN FABRIC Co 


MANUFACTURERS PAWTUCKET, R. 
GENERAL SALER AGENT A. HA aki 


Atrthers Eixfre arpapy Distributors for Canada 
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We hereby announce that we have secured exclusive 
manufacturing and selling rights under the following United 
States Letters Patent issued to Edson O. Sessions: No. 
1,213,960 dated January 30, 1917; No. 1,221,611 dated April 
3, 1917 and No. 1,228,142 dated May 29, 1917, for 


LOCKING SWITCHES 
and 
HIGH TENSION INSULATOR SUPPORTS 


These patents afford us exclusive manufacturing rights on 
the constructions claimed therein and equivalents thereof. Any 
one, either person, firm, or corporation, who manufactures, 
sells or uses, without our permission and consent, the said 
constructions or their equivalents, or any of them, is an in- 
fringer upon our rights. 


INFRINGERS WILL BE PROSECUTED 








General Devices & Fittings Co. 


817 W. Washington Bivd. 
CHICAGO, ILL. U. S.A. 





General Devices & Fittings Co. are manufacturers of disconnect type switches, with and 
without locks, for any amperage or voltage or number of bars, either front or back connected or 
in combinations. 


Also single, double and combination bus supports of every description for any service, any 
voltage, any type or kind of conductor, and for mounting on flat surface, single or double pipe 
frame, or combinations of these. 


We carry the largest and most complete stock of corrugated porcelain in the country, and also 
stock our own design of floor and wall bushings for tubular or rectangular conductors, and for all 
voltages. 

We guarantee that our switches have the lowest attainable millivolt drop across same and our 
porcelain the lowest energy loss, consistent with great mechanical strength. 
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Canadian Agents, A. H. Winter Joyner, Ltd., Toronto and Montreal 
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Small in Size—Great in Service 


For electrical devices where a neat, compact plug is desired, 
use Hubbell Polarized Plug No. 6915. It can be used equally M.A 
well on devices requiring polarized or non-polarized connec- Standard Plo 
tions and interchanges with all Hubbell T-Slot bases. onus 


Concealed Contacts protect users of all Hubbell Plugs and Receptacles from shock. 


itt = HARVEY HUBBELL, Inc. Bridgeport, Conn. 


No. 6915 














FIELD 
COILS 
SOLENOIDS 
ELECTRO 
MAGNETS 
MAGNET WIRE 


THE ACME 
WIRE COMPANY 


NEW HAVEN 
CONNECTICUT 
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Western Red edar P 


In Service Since 1903 
Poles in Good \Condition 











These Western Red Cedar Poles in the lines 
of the Milwaukee Electric Railway & Light 
Company, between West Allis and Milwau- 
kee, were set in 1903 and are in good con- 
dition today. 


These poles are 45 ft.7 in. tops and they support: 
2—13,200 Volt Transmission Lines. One of these 
operates on the 25 Cycle System, and the other line 
on the 60 Cycle System. The 25 Cycle line is 
4/0 equivalent aluminum, while the 60 Cycle line 
is No. O. A. W. G. Copper. 


Primary and secondary distribution wires as well 
as several 500,000 C. M. wires. 


Weather-proof railway feeders and span wires. 


There are many Western Red Cedar Pole 
lines in different sections of the country, 
which have been in service fifteen years or 
more carrying heavy loads and _ standing 
heavy pull, with the poles still in good con- 
dition and good for years more of service. 


The Universal Poles for Universal Service. 


Western Red Cedar Association 


Peyton Building 


Spokane, Washington 
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For the _ 
construction 


give quality of service that 
means efficiency— 


Oshkosh pike poles — cant hooks — peavies — lug 
hooks—reels—tamping bars—electric spuds—pole 
supports—crow and digging bars—these and others 
combine maximum service value with minimum 
purchase -price consistent with that value, They 
outlast others. 


Buy from the nearest jobber 


Amarillo, Tex., Nunn Elec. Co. 

Baltimore, Md., Southern Elec. Co. 

Boston, Mass., Pettingell-Andrews Co. 

Buffalo, N. Y., Robertson-Cataract Elec. Co. 
Butte, Mont., Montana Elec. Co. 

Cedar Rapids, Iowa, J. B. Terry Co. 

Chicago, IL, Central Electric Co. 

Chicago, Ill., Illinois Elec. Co. 

Cincinnati, Ohio, Post-Glover Elec. Co. 
Cleveland, Ohio, Lockwood-Luetkemeyer-Henry Co. 
Dallas, Tex., Southwest General Elec. Co, 
Dallas, Tex., Electri¢ Appliance Co. 

Fort Wayne, Ind., Protectiye Elec. Supply Co. 
Indianapolis, Ind,, Drew Elec. & Mfg. Co. 
Jacksonville, Fla.. Florida Elec. Co. 

Kansas City, Mo., B.-R. Elec. & Tel. Mfg. Co. 
Kansas City, Mo., Funsten Biec: Co. 

Lincoln, Nebr., Korsmeyer Co. 

Los Angeles, Cal., Pacific States Elec. Co. 
Louisville, Ky, Jas. Clark, Jr. Elec. Co. 
Memphis, Tenn., Electric Supply Co. 
Milwaukee, Wis., Julius Andrae & Sons Co. 
Minneapolis, Minn., Northern Electric Co. 

New Orleans, La., Electric Appliance Co. 

New Orleans, La., Interstate Elec. Co. 

New York, N. Y., Northwestern Elec. Equip. Co. 
Norfolk, Va., Woodhouse Elec. Co. 

Omaha, Nebr., McGraw Co. 

Omaha, Nebr., Mid-West Elec. Co. 
Philadelphia, Pa., H. C. Roberts Elec. Supply Co. 
Philadelphia, Pa., Rumsey Elec. Co. 
Philadelphia, Pa., Powell-Clouds & Co. 
Pittsburgh, Pa., Union Elec. Co. 

Portland, Ore., Pacific States Elec. Co. 
Portland, Ore., Fobes Supply Co. 

Richmond, Va., Tower-Binford Elec. Co. 

Salt Lake City, Utah. Inter-Mountain Elec. Co. 
San Francisco, Cal., Pacific States Elec. Co. 
Seattle, Wash., Pacific States Elec. Co. 
Seattle, Wash., Fobes Supply Co. 

Seattle. Wash., Washington Elec. Supply Co. 
Sioux City, Iowa, The McGraw Co. 

St. Joseph, Mo., Columbian Elec. Co. 

St. Louis, Mo., Wesco Supply Co. 

St. Paul, Minn., Northwestern Elec. Equipment Co. 
St. Paul, Minn., St. Paul Elec. Co. 

Syracuse, N. Y., Mohawk Elec. Supply Co. 
Syracuse, N. Y., H. C. Roberts Elec. Supply Co. 
Waco, Tex., Waco Elec. Co. 

Washington, D. C., National Elec. Supply Co. 


Western Electric Company 


CORPORATE 
New York = Atlanta “Chi cag Seu City San Frances 
Bufelo Richmond Milwaukee St. Louis Oakland 
Newark Savannah Inc iranapol Dallas Los Angeles 
Ph ladetphie New Orleans Detre Houston Seattle 
Birmingham C leveland Cathome City 


uaburgh Cincinnati® Minneapolis S. Poul Omaha Denver Salt Lake City 
EQUIPMENT FOR SvERv ELECTRICAL ao ~ 
Member 


nety lor Electrical Deve’ a Electrica! 


supe 


OSHKOSH, WIS. 
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Every Engineer Will Find Pender 


The American 
Handbook for 


Electrical Engineers 
Of Service 


An analysis of its 2,000 pages shows that of these: 

458 pages are useful to Electrical De- 
signers. 

768 pages are useful to Central Station 
Men. 

78 pages are useful to Illuminating En- 
gineers. 

145 pages are useful to Electro Metal- 
lurgists. 

627 pages are useful to Industrial Plant 
Engineers. 

641 pages are useful to Electric Railway 
Men. 

289 pages are useful to Telephone and 
Telegraph Engineers. 

83 pages are useful to Electrical Labora- 
tories. 

267 pages are useful to Transmission Line 
Engineers. 


Enter your order for a copy of this book—today. 
2,023 pages, 434x7, illustrated. Leather, $5.00 net. 


Electrical Review and Western 
Electrician 


Monadnock Bldg. 
Chicago 
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OOD-POLES - QUIC{%” 





WESTERN—Quick Shipments of Poles and Cross Arms From Our Minneapolis Yard—NORTHERN 


Butt Treating, Open Tank, and “‘Hot and Cold’? Processes 


The Lindsley Brothers Co. 


72 West Adams Street 
CHICAGO 


Spokane —St. Louis 





CEDAR POLES 


Write for Prices. Prompt Shipments 
from_Wisconsin or Chicago Switch- 
ing District Yard on I. H. Belt R. K. 


TORREY CEDAR CO., Clintonville, Wis. 





THE VALENTINE-CLARK CO. 
CEDAR POLES 38.32%... 


MINNEAPOLIS, MINN. 
Chicago St. Maries, manned 








Toledo 














NAUGLE 
f POLES 





FISHER BLDG. CEDAR POI 
CHICAGO 








The Brady Mast Arms 


THE BRADY ELECTRIC MFG. CO., NEW BRITAIN, CONN., U.S. A. 
Manufacturer of 


MAST ARMS, POLEand SWITCHING HOODS, HOUSE 
BRACKETS and other specialties for construction work 


Catalogue and Prices Furnished on Application 








POLES 


NORTHERN WHITE CEDAR WESTERN RED CEDAR 
BUTT TREATING 


PAGE & HILL CO. 
MINNEAPOLIS, MINN. 











NORTHERN-WESTERN _ 
CEDAR POLES 


A FULL ASSORTMENT OF SIZES 
PROMPT SHIPMENTS ASSURED 


T. M. PARTRIDGE LUMBER COMPANY 
Lumber Exchange MINNEAPOLIS 
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forallclasses of electrical construction 


and repair work. Write for catalog. 


Mathias Klein @ Scns “*”*,3°°" Chicago 


7a ELECTRICAL SHEETS Ea a] 





"APGLLO SPECIAL ELECTRICAL—Highest grade Electrical Sheets manufactured. Other stand- 


er ma 


ard sheets are U.S. Electrical, Dynamo Special, American Armature and Pole Face. Write for full in- 
formation on Electrical Sheets, Apollo Best Bloom Galvanized Sheets, Black Sheets, Tin Plates, Etc, 


_ AMERICAN SHEET AND TIN PLATE COMPANY, Frick Building, Pittsburgh, Pa. 











CEDAR POLES 


FROM THE STUMP TO THE LINE 


NATIONAL POLE CO. €SG4haBs 








PITTS BURL 





- ¥ BIGBUTTED-BOVILL-POLES 


BOVILL, IDAHO 
E.T.CHAPIN CO. 


Eastern Srorege vata 
MINNEAPOLIS =MINN. 


Gen'l omen Eastern Sales Office 
SPOKANE, WASH. ST.LOUIS Mo. 








* / 5 
el ee a 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


ONO OA 
et ee we 


Commonwealth Edison Company 


Repair Shops 
High grade machine work of all kinds. Dynamos, 
Motors, Transformers, Arc Lamps and Appliances 
*Phone Randolph 1280—Correspondence Solicited 
38 North Market Street, 
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Electric Vehicle Handbook 


H.C, Cushing, Jr. 
Frank w. Smith 


This handbook sets forth the fundamental prin- 
ciples in the operation, care and maintenance of 
electric vehicles, their batteries, tires, motors, 
controllers and accessories. 

The contents include chapters on lead storage 
batteries, their construction and maintenance, 
charging and discharge rates, tables giving com- 
plete information regarding batteries made by 
leading manufacturers, general instructions re- 
garding the care of storage batteries, assembling 
and putting new batteries into condition, boost- 
ing for emergency charging, inspection, alkaline 
storage batteries, charging apparatus and charg- 
ing stations, measuring instruments, mechanical 
and electrical control. There is also a chapter 
on comparative cost data for both single and 
fleet operation. 


Regular Price, $2.00 
Special Price for a Short Time, $1.50 


ELECTRICAL REVIEW PUBLISHING CO. 


INCORPORATED 
Monadnock Block, Chicago, IIl. 





Questions and Answers 


About 


Eleetrical Apparatus 


Rewritten, Revised and Enlarged 


A PRACTICAL QUESTION AND ANSWER 
BOOK THAT COVERS A MULTITUDE 
OF POINTS CONCERNING TESTING, 
OPERATION, TROUBLES AND DE- 
FECTS OF ELECTRICAL APPARATUS. 


CONTENTS: 


Systems __ | Constant-Current Trans- 
uminating Engineering formers 













Incandescent Lamps 
Arc Lamps 
Direct-Current Motors 
Alternating Current 
Motors 
Constant-Potential 
Transformers 





Mercury Arc Rectifiers 
Meters and Instruments 
Interior Wiring 
Exterior Wiring 
Central Station Opera- 


tion 
Wire Table 


Regular Price, $1.50. Special Price 
for a Limited Time, $1.00 


Electrical Review Publishing Co., Inc. 


Monadnock Block 


Chicago, Ill. 





























ABOUT 400 PAGES, 291 ILLUSTRATIONS, $5.00 


The author of this book has designed some of the largest electric plants in the world, and is well qualified to treat 
the subject thoroughly and accurately. 


CHAPTER I.—Introduction. PART IL—DIRECT CURRENT. [I1.—Generators. [II.—Synchronous Con- 


verters. IV.—Mercury Rectifiers. V.—Storage Batteries. 
VIII.—Direct-Current Motors. IX.—Direct-Current Circuit Breakers. 


ELECTRIC POWER PLANT ENGINEERING 


The Design, Installation and Operation 
of the Electric End of the Power Plant 


by J. WEINGREEN 


ViI.—Three-Wire System. VII.—Feeder Panels. 
X.—Direct-Current Stations. XI.— 


Typical Electric Power Stations. PART II.—ALTERNATING CURRENT. CHAPTER XII.—Low-Tension 
Alternating Current. XIII.—High-Tension, Switching Arrangement and Methods of Connection. XIV.— 


Circuit Interrupting Devices. XV.—Oil Switches. 
Constant-Current Systems. XIX.—Lightning Arresters. 
sion Switchboard and Wiring Diagrams. XXIi.—Cells and Compartments. 


—Central Stations. XXV.—Typical Central Stations. XXVI.—Substations. 


XVI.—Delays. 
XX.—Starting Compensators. 
XXIII.—Wall Outlets. XXIV. 
XXVII.—Typical Substations. 


XVII.—Potential Regulators. XVIII.— 


XXI.—High-Ten- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Complete Stock of All Electrical Books on Hand 


515-19 Monadnock Block, Chicago 





Western Headquarters for Electrical Books 
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“AMCO” 
FIXTURES AND PARTS 


No. 416-C 
Send us your check for $3.25, and we will send you 
the above Laurel Design Fixture, by PREPAID 
P.P., together with our latest catalogue showing 
ur complete line of fixtures and parts. Price is 
for bare fixture, no glass or wiring. 


THREE YEARS AGO 


we began the manufacture of Electrical Fixtures 
and parts from STEEL, and today many of the 
manufacturers who thought us CRAZY are trying 
to market the same class of STEEL goods; BUT 
WITH THIS VERY IMPORTANT DIFFERENCE: 
We discovered, and you, Mr. Dealer, are going to 
discover (AT YOUR EXPENSE), that it is a CHEM- 
ICAL IMPOSSIBILITY to ELECTRO-PLATE 
STEEL SO AS TO WITHSTAND RUST AND COR- 
ROSION with any known method, outside of the 
methods we use, which combine Plating and Enam- 
ling, by a special process. That is why we want you 
to see a sample fixture, and we will gladly refund 
our money and give you the fixture shown above 
ABSOLUTELY FREE if you are not convinced of 
the merits of our methods after seeing the sample. 


Ask Us for Our Catalogue 


The Art Metal Mfg. Co. 


Cleveland, Ohio 








IN STOCK 


for 


Immediate Delivery 


BANNER BRAND 
Weatherproof Wire 


Triple Braid 


Sizes Nos. 14 to 1,000,000 C. M. 


Rubber Covered 
Wire 


In Sizes 
No. 18 to 1,000,000 C. M. 


And a Great Quantity 
of All Standard 


Electrical Supplies 


Our Proposition Will 
Save You Both Time 
and Money 


Central 
Electric Company 
The House of Service 


Chicago 
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The lineman, the switchboard operator and the installer are parts of an army of 175,000 


employees of the Bell System who co-operate to give American people the best kind of 
telephone service. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


AND ASSOCIATED COMPANIES 


One Policy One System Universal Service 














Three locking devices prevent 
shel/ workind loose. The —- 
= wi// sustain 8 perman 


akniphl gmt Electrical 


<ostRANDE <=sTRANE— 


SOCKETS Exchange 


They Are 
Winning 
on 


Merit Anything to sell? 


Do you want help? 
Contractors and fixture manufacturers all over 


the country are enhancing the quality of their D oO r ou require a 


* . 
goods and winning public approval by using our position ? 
sockets. It is a safe socket with long service at 


an appreciable saving for you. 








Write NOW for literature—O-26 


Make your wants (Electrical) known 
W. R. OSTRANDER & CO. in the classified columns of the Elec- 
. trical Review and Western Electrician. 

371 Broadway, New York 


Philadelphia Chicago Detroit See page 44of this issue 
St. Louis San Francisco 
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A Powerful Ally 


It}does the work of a score of men 
—is always ready, day or night, rain or 
shine—never strikes—eats nothing 
except when working, and then con- 
sumes only a few cents worth of “juice.” 


Hundreds of these giant workers 
have been in use for years in steel 
plants, foundries, railroad yards and 
wherever pig iron, steel, castings and 
all sorts of metallic material and prod- 
ucts are handled. 


CH High: Duty 


| LIFTING MAGNETS 


SRP a itt 


are needed in your plant now, more 
than ever before. Their higher lifting 
capacities will offset labor shortage 
and allow every crane to operate at 
maximum efficiency. 


Tell Us What Material 
You Would Like To Handle 


Special magnets are also made for 
various special purposes and our en- 
gineering department will be glad to 
give you any information you may 
wish to have. 














Bulletin 12 describes C-H High Duty Magnets. 
A [supply is carried in all district offices. 


The Cutler-Hammer Mfg. Co. 


_Magnet%and Clutch Dept., Milwaukee 


District Offices: 
New York: Hudson Terminal (50 Church St.) 
Chicago: PeoplesGas Bldg. Pittsburgh: Farmers’ Bank Bidg. 
Boston: 77 Franklin St. Philadelphia: Commonwealth Bidg. 
‘Cleveland: Guardian Bidg. Cincinnati: Gwynne Bldg. 
Paciric Coast AGENTS: H. B. Squires Co. 
583 Howard St., San Francisco San Fernando Bidg., Los Angeles 
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THE E.C. & M. 


‘AUTOMATIC MOTOR STARTER 





IN 





IE 










FORM A . FORM AS FORM ASB 












No- Voltage Release, Auto- Remote Control, No-Volt- Remote Control, Overload 
= matic Acceleration secured age Protection, Automatic Circuit Breaker, No-Volt- 
by Series-Wound Acceler- Acceleration Secured by age Protection, Automatic 
ating Contactors, Oper- Series-Wound Accelerat- Acceleration Secured by 
ated by Knife Switch ing Contactors, Operates Series-Wound Accelerat- 
Mounted Separately. with Push Button. ing Contactors, Operates 


with Push Button. 


To Start the Motor, Close a Switch 
To Stop the Motor, Open a Switch 


The E. C. & M. Automatic Motor Starter is so simple in design and 
construction that cost will not prohibit its use for the starting of any motor. 


i 


HNN 





il 










FORM AK FORM ASK FORM ASBK 


Same as Form A with Same as Form AS with Same as Form ASB with 
Knife Switch and Fuses. Knife Switch and Fuses. Knife Switch and Fuses. 






> 


BIRMINGHAM~‘BROWN-MARX BLDG TORONTO -TRADERS BANK BLOG. 





E Write the Nearest Office : 
= for Bulletin 1016 . 
E EG) LHEELECTRIC CONTROLLER & MFG. CO. © 
| PITTsBUNG- OLIVER BLOG. CLEVELAND, OHIO. DETROIT -DIME. BANK BLDG a 





ili maa 
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PROTECTIVE 
REACTANCES 


insure your generating 
System against interruptions 
== m= and damage due to short 
| >} : ™ circuits, surges or lightning. 


' 

| | Cee ee ee METROPOLITAN 
4 = " Pies SF I aa 

‘ 

j 


| cinA 


Write today for 
Reactance coil room, showing installation of Metropolitan full particulars 


Reactances, Public Service Electric Co., New Jersey 





— l 











PERFECTION 


The Tape of Quality 
STRONG — DURABLE — ADHESIVE 


You'll find perfection of quality in 
this brand of tape, which contains an 
extra heavy coating of adhesive com- 
pound forced into the pores ofa strong, 
closely woven fabric, making a tape 
that does not contain free sulphur or 
pin holes. 


Will Adhere and Not Dry Out 





THE MECHANICAL RUBBER Co. 
Prompt Delivery CLEVELAND, OHIO 
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UNCLE SAM NEEDS 
TOP PRODUCTION 


Every mill, every factory, every shop must be speeded up to meet the urgent 
needs brought about by the entry of this country into the Great War. 

The government’s requirements come first. This means more than guns, am- 
munition, ships and clothing. It means that practically every manufacturing activity 
must be mobilized that in any way contributes to the production of war supplies. 

It means too that not only must American industry provide for this nation’s 
wants but for a large part of the people of Europe. 

Top production is reached only when there is plenty of light, well diffused. 
In adequately lighted shops the worker gains confidence that leads to precision. 
Spoilage and seconds are fewer—mistakes and accidents rarer. 

Pick out the shops, mills and factories in your neighborhood. With such a list 
you have an opportunity for big sales during the next few months in NATIONAL 
MAZDA C LAMPS and other lighting equipment. 


Our engineers are ready to work with you in solving 
lighting problems—without obligation—just whenever you 
say. To take advantage of this phase of NATIONAL MAZDA 
service address the Sales Division furnishing you lamps. . _; 


NATIONAL LAMP WORKS 
> e%: NELA PARK CLEVELAND 
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LINE: 
CONSTRUCTION 


« 
. + 


Rega 


MATERIAL, 
Is Standard For 


*\ 


a! 


The Line Is Complete 


Send to our nearest house for bulletins 





comm Western Electric 


ashe, 
erik 














ELECTRICAL REVIEW 


A 
Lightning 
Arrester 
of 


Established 
Worth 


This Arrester is mot an 
experiment. It has been 
used successfully by most 
of the larger operating 
companies. 


Profit by the experience 
of others and select the 
Arrester which has justi- 
fied its claim in actual 
use. 
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G-E 
Compression Chamber 
Lightning Arresters 


have proved that they will 
enormously reduce service inter- 
ruptions from lightning, due 
to damaged transformers and 
blown fuses. 


These arresters are 
widely used because 
they are 
Efficient 
Light 
Compact 
Weatherproof 
‘Fireproof 
Easy to Install 
and 
Require No 
Inspection 
after installation 


Arrester for Protection of 2200-volt 
Distributing Transformer 








General Electric Company 


Sales offices in all large cities. 





General Office: Schenectady, N. Y. 
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There are over one-hundred and fifty standard designs 
of fractional horse-power motors ‘‘tuned up”’ ready to 
be put to work on all kinds of machines; tuned up to 
a concert pitch of accuracy, service and reliability. 


This wide range of tried-and-found-worthy motors to 
select from, is “‘motor music for manufacturers’? who 
are adding an electrically driven machine to their line or 
who are building small machines requiring motor drive. 


Our Motor Specialists and our engineers at Fort 

Wayne will be glad to co-operate in “‘striking the right 

-note’”’ for the proper selection of one of these standard 
designs—a saving in time and money. 


These same engineers stand ready to design an en- 
tirely new motor, should an investigation of your pro- 
duct prove that a new motor is necessary. 





General Electric Company 
Fort Wayne Dept. Fort Wayne, Ind. 400 
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Service— It is our conviction that the suc- 
cess of an industrial or commercial | 
organization—as of a man—can be | 
The measured only by the value of its | 














service to mankind. 


_— Sston ||| wiRES AND CABLES 


Indicating | somciianinn 
Instruments | 


have played a leading, often an 
indispensable, part in the advances 
made since 1888 in every field of 


electrical achievement. ‘oday, as 
at every previous stage of their 


Model 267 steady progress toward . perfection, 
° they stan alone as e highest 
Switchboard attainment in the Art of Electrical CAM BRI C 


Voltmeter Measurement. 


Weston Electrical Instrument Co. 
me of the oiate- 19 Weston Ave., Newark, N. J. PA i EE F. 
= a on D. C. cir- 23 Branch Offices in the Larger Citi 











r Cities. 
_—— 


Weston Models _ in- 


elude complete 
groups for Portable 
and for - Switchboard Q 
Service on A. C. and 


-F_- = > 
gether w many in- 

struments designed MANUFACTURERS 
= a a 201 DEVONSHIRE ST. BOSTON 


Write for .particulars 
regarding any field. CHICAGO SAN FRANCISCO 


re 





1636 

















OT oN INDIANA RUBBER AND 


FON N INSULATED WIRE CO. 
Paranite Rubber Covered Wires 


ar FWs PARANITE IT’S RIGHT 


T= leading electri- Wa) More Than Code Requires 
cal engineers all | | 

over the world know : 

that Okonite Insulated 
Wires and Cables 
never disappoint. 


Their knowledge can 
be made your gain. 




















Underground, Aerial, Submarine 
and Inside use 
The ‘ Telephone, kage eee and ms 
° ire Alarm Cables, Lamp Cor 
Okonite Company Portable Cords and Ignition Cables 


501 Fifth Ave., Cor. 42nd St. 


New York Factory and General Offices: 
JONESBORO, IND. 


| y" 
| I ) Chicago Branch: 210 Desplaines St. 
Hl | Nie Chicago, Illinois 

li 


























| 
1] 























ill ll lll 



























































i} 
l lesan 





























ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


June 23, 1917 


yo ral Seopebaniayllaens peacetime Voltage > 
Thordarson eiaaondl Mfg. Co. 


a ll aan | Sette pervect t, CHICAGO 
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aie Decidecnes a tet 


Largest Manufacturers of Transformers Exclusively 
in the United States 


Pittsburgh, Pa. 














THE BABCOCK & WILCOX COMPANY, 85° Liberty St. NEW YORK 
BCOCK & WILCOX, STIRLING, R 


WATER TUBE STEAM BOILERS 


+ senses Supestionters WORKS: BAYONNE, N. J., BARBERTON, OHIO. Mechanicat Stokers 
_BRANCH 0 ‘OFFICES 
CINCINNATI, 0O., T Buliding 


poorer 85 Federal Street 485 Seventeenth Street 
LADEL Puta, ae, American Bw ; gat rr LAKE, a tate Block SEATTLE, Mutual Bullding 
I~ HAVANA, CUBA, 1i64_ Calle de la Habeas, 


erTreBunG ’ D Bank Bids dine 
Neisco, Ss Sheldon Bullding ATLANTA, GA. ing. 
bert Arcade. CLEVELAND, fiew Cacland Bullding LOS ANGELES, American Bank Bullding 








3A 
N tw ORLEANG. Shubert 











ELECTRIC RAILWAY TRANSPORTATION . 
By Henry W. Blake and Walter Jackson The New 
The first book to cover the transportation side of the Ring - oO - Lite Tungstens 


electric railway ry oe? the cars over the 
tracks; Increasing. the Traffic; Collecting the Fares. The : : + 
authors have had exceptional opportunities to study the Nearest to perfection in Electric 
recent developments in transportation methods. The 
most important new methods areg described, and their Globes and Guaranteed 

‘ffects on earnings are shown. Write for prices. 


187 pages, €x9, 120 illustrations. .$5.00 (21s) net, postpaid . - 
ELECTRICAL REVIEW PUBLISHING CO., Inc. 515 Monadnock Block, Chicago THE V. & D. ELECTRIC CO., Franklin, Ohio 


DUNCAN DUNCAN 
METERS TRANSFORMERS 























ACCURATE ON ALL LOADS 


HIGHEST TORQUE ON RECORD HIGH EFFICIENCY 
NOW SHIPPED FROM STOCK NONE BETTER MADE 








DUNCAN ELECTRIC MFG. CO., LAFAYETTE, IND. 
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ELECTRICAL EXCHANGE | 

















POSITIONS WANTED. 





The rate for “Positions Wanted” ad- 
v tisements is two cents per word, 
minimum charge 50 cents an insertion, 
payable in advance. Remittances and 
copy should reach this office not later 
than Monday, 12 o'clock noon, for the 
next succeeding issue. 

Replies may be sent in care of Elec- 
trical Review and Western Electrician, 
515 Monadnock Block, Chicago. 





ARMATURE AND STATOR WINDER 
and general repairman, an expert on 
A. C. and D. C. motors and generators, 


wants position of responsibility. Address 
Box 3090, Electrical Review and Western 
Electrician, Chicago. 





CHIEF ELECTRICIAN — TECHNICAL 
education, executive ability, nine years’ 
experience construction, operation and 
maintenance of high tension stations. 
Now employed; prefer large industrial 
plant. Address No. 3087, Electrical Re- 
view and Western Electrician, Chicago. 








HELP WANTED 





The rate for “Help Wanted” adver- 
tisements is three cents a word, mini- 
mum charge $1.50 cn insertion, payable 
in advance Remittances and copy 
should reach this office not later than 
Monday, 12 o'clock noon, for the next 
succeeding issue. 





WANTED—YOUNG MAN FOR POSI- 

tion in Western Pennsylvania for tele- 
phone work in central office. Opportunity 
very good. State age, education and ex- 
perience. Address No. 3088, Electrical 
Review and Western Electrician, Chicago. 





EXPERIENCED IN ELEC- 
trical line. Give full particulars as to 
experience, references and salary ex- 
pected. Address No. 3091, Electrical Re- 
view and Western Electrician, Chicago. 


SALESMAN 


YOUNG TECHNICAL GRADUATES 

wanted for test floor work by a large 
manufacturer of electrical machinery. 
Broad training and exceptional oppor- 
tunities for qualified men. Give full par- 
ticulars regarding education and practical 
experience in first letter. Box No. 911, 
Pittsburgh, Pa. 


FOR SALE. 


The rate for “For Sale” advertise- 
ments is three cents per word, mini- 
mum charge $1.50 an insertion, payable 
in advance. Remittances and copy 
sh uld reach this office not later than 
Monday, 12 o'clock noon, for the next 
succeeding issue. 

Replies may be sent in care of Elec- 
trical Review and Western Electrician, 
515 Monadnock Block, Chicago. 


A MUNICIPAL LIGHT PLANT. ALL 

new equipment and run by a fine oil 
engine. Everything in good shape, mak- 
ing good returns on the investment. 30- 
year franchise. Located in the Ozark 
mountains, in a growing college town, 
with the finest climate and people in the 
world. One man can handle this whole 
proposition and to a man who has saved 
a few thousand dollars this is a splendid 














opportunity. Dillen Underhill, Mountain 
Home, Ark. 
America’s Headquarters for 
Second Hand 
Electrical 
Machinery 


in our shops 
and sent out “as good as 
new” with a satisfactory guarantee. We 
buy—sell—repair—rent and exchange— 
and are always ready for a trade. No 
quantity too large. Send for our “Monthly 
Bargain Sheet,” showing net prices. 


Giiex 


Overhauled 





FOR SALE—ELECTRIC LIGHT PLANT 

located in Eastern Montana county seat 
on main line of C., M. & St. P. Railway 
Plant consists of one 10x24 and one 14x28 
Corliss engines; one Wood 2200-volt, 75. 
KW. single-phase, 60-cycle and one 
Electric Machinery Co., 125-KW., three. 
phase alternators, one 54x16 boiler 
heater, pump, tools, two panels switch. 
board and 6.6 amp. series street licht- 
ing equipment. Poles 30 ft. 6 in. W. G. 
with 4-pin X arms, three wire secondary 
brackets, 45-KW. transformers, 214 met- 
ers, G. E. arresters at every transformer 
natural gas for fuel, very little gas com. 
petition; gross earnings for light only 
past year $9,500.00; day circuit should be 
started this summer. Fine office attached 
to plant and stock room fully equipped, 
all for the price of $16,000.00, of which 
$5,000.00 may be on time, 25-year fran- 
chise. Town growing steadily. Plant 
has operated 2% years. Ernest G. Hein- 
rich, Baker, Montana. 














MISCELLANEOUS. 





The rate for “Miscellaneous” adver- 
tisements is three cents a word, mini- 
mum charge $1.50 an insertion, payable 
in advance. Remittances and copy should 
reach this office not later. than Monday, 
12 o’clock noon, for the next succeeding 
issue. 

Replies may be sent in care of Elec- 
trigal Review and Western Electrician, 
515 Monadnock Block, Chicago, or 13-1 
Park Row, New York. 





WILL PURCHASE A GAS, ELECTRIC 

or cambination gas and electric prop- 
erty in small city. Write today, giving 
full particulars. to A-L, care Electrical 
Review and Western Electrician, 515 


Monadnock Block, Chicago. 





WANTED—5 TO 10 K. W. 125 V. D.C 
generator with or without switchboard. 

Must be in Al condition. Answer at 

once. Eby Electric Co., Pulaski, Iowa. 





ACENCIES WANTE 


For State of New Jersey, New York City or 
Metropolitan District for Electrical 
cialties, Wires, Cables and General Supplies 


Close Attention by Efficient Young Salesmen Long Identified with Electrical Trade 


NEW JERSEY ELECTRICAL AND AUTO SUPPLY COMPANY, Inc. 
Jobbers in ELECTRICAL AND AUTOMOBILE SUPPLIES 


(Temporary Office: 301 National State Bank Bidg.) 


27 Halsey Street, Newark, New Jersey 

















apparatus on hand. 


MacGovern & Company, Inc. 
14 Liberty Street, New York, N. Y. 


NEW AND USED 
Electrical and Steam Equipment 


Alternating and Direct Current Units, Belted 
Dynamos, Engines, Rotary Converters and 
Transformers, Motor Generator Sets, Motors, 
etc., alwaysin stock. The largest manufac- 
turers in the country are installing used 
apparatus and hundreds of them are among 
our regular customers. Write to us for some 
of their names and also for our latest list of 












BOUSTEAD ELEC. & MFG.CO. 


NEW AND USED ELECTRICAL MACHINERY 





SWITCHBOARDS 


ARMATURE AND TRANSFORMER WINDING 





REPAIRING 





16-18 E. Hennepin Ave., Minneapolis, Minn. 








For Electric Indicating and Recording 
Gauges, Steam Gauges, etc. Largest 
Manufacturers of 
HAIR SPRINGS 
in the United States. Electrical In- 
. Strument Hair Springs are made from 
our Special Bronze-Alloy. 
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PEERLESS 


INDUCTION 
MOTORS 


The simplest motors on the market, con- 
taining neither rotating wires, carbon 
brushes, nor commutators. Most eff- 
ciently used for driving all kinds of small 
machines on alternating current. 


Write for Literature 


THE PEERLESS ELECTRIC CO. 


Warren, Ohio 


CHICAGO AGENCY: 
Electric Machinery Sales Co., 836 Webster Bldg. 





Rugged in construction 
Reliable in 
Operation 


SUNDH 
Tank and Pump 
Switch 


for controlling water 
level in tanks, wells, 
pumps, etc. May be had in 
single, double, three or four 
pole. Is weather proof and can 
be made water tight if desired. 


The Sundh catalog describes it 
fully—write for a copy. 


Sundh ElectricCo. 


New York City 


Chicago Representative: H. Kaufman, Peoples Gas Building. 
Pittsburgh Representative: B: Rutherford, 200 Ninth St. 
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Always On Daty— 


Repulsion Start Induction 


Single Phase Motors 


are ready to work 
on closing the 
switch. Their abil- 
ity to successfully 
withstand the fre- 
quent starting 
required by 
coffee mills, 
f house pumps, 
fy air compressors, 
and heat regu- 
lators is among 
the reasons for 
their wide adop- 
tion forthisclass 
im. Of Service. 

— They keep- 

1H. P. Motor Geared to a House Pump. a- running 
CENTURY ELECTRIC COMPANY 


St. Louis, U. S. A. 
Sales Offices in Principal Cities 268 











OTEL McALPIN 


BROADWAY AND 34th St. 


NEW YORK 


@ An hotel of the highest class 
specially adapted to the needs of 
the business man. Every inno- 
vation of service—stock quota- 
tion board, broker's office. 


@ Most convenient and accessible in 
the city—one block from Pennsyl- 
vania terminal and a short distance 
from Grand Central Station. 


@ Excellent cuisine, distinctive ac- 
commodations, perfect service—at 
notably moderate prices. 





Management: L.M.BOOMER 
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You wouldn’t go to a dentist for medical advice; so why go to a 
general printer when your printing can be more intelligently 
handled by an organization that specializes in the wants of the 
electrical engineering and manufacturing field? 







We Know How 24 whether it be a house-organ, a catalog, a booklet 
or simply office stationery, we know all the require- 
ments of the trade and can give it to you right, and at a right price. We 
also specialize in half-tones, zinc etchings and electrotypes. 
















“*Service’’ and “‘Ad-Setting’’ Department 


We maintain a skilled “Service” and “Ad-setting” Department for 
manufacturers, that will design, put in type and electrotype 
“ads”—with an attention-attracting “punch.” 













Why Not ? If interested, let us have your in- 
— quiry and our experts will advise 
you fully. 











Address — 









PRINTING DEPARTMENT 


International Trade Press, Inc. 


515-18 Monadnock Block 
Printing Plant—210 So. Desplaines St. 
¥ CHICAGO 
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ELECTRICAL 
MECHANICAL 
CONSULTING 








Directory of Engineers 


CONTRACTORS 
SPECIAL 
INTERESTS 




































| American District Steam Company D.C. & We. B. JACKSON Frederick Sareea igen, aa 
ine f ; 
Pe a ey at ENGINEERS SARGENT & LUNDY 
General Offices and Works CHICAGO BOSTON 
Harris Trust Bldg. 248 Boylston St. ENGINEERS 
North Tonawanda, N. Y. Plana, Specidestions, Supervision of Coustructon 
New York West St. Bldg. General S tend and Manag 1412 EDISON BLDG. 









First Nat’l Bk. Bldg. 


Chicago 
att Hoge Bldg. 


Seattle 














Rraminations and Reports 
Financial Investigations and Rate Adjustments 






72 W. Adams Street 
CHICAGO 
















| THE ARNOLD COMPANY 


105 S. La Salle St. 111 Broadway 








LAMAR LYNDON 


2 Rector Street 






















STONE & WEBSTER 






ENGINEERS CONSULTING ELECTRICAL Industrial Plants and Buildings 
CONSTRUCTORS ENGINEER wore”, Power Stations, Substations 
1 : , — ater Power Developments, Gas Plan 
Elect rical—Civil— Mechanical Long, tance Foner Trenuntesten Electric and Steam Railroad Work 
CHICAGO NEW YORK lems a Specialty Transmission Lines 





New York NEW YORK BOSTON CHICAGO 

































WILLIAM A. BAEHR 
CONSULTING ENGINEER 
Gas and Electric Plants 


Design, Construction and Operation 
Valuations and Reports 


Peoples Gas Building Chicago 
















McMEEN and MILLER 


(Incorporated) 


ENGINEERS 


Investigations, Appraisals, Reports for 
Financing, Operating, Rate Adjusting of 
PUBLIC UTILITY PROPERTIES 
1454 Monadnock Block 





Underwriters’ Laboratories 
Incorporated 1901. W.H. Merrill, President, 
Established and maintained by the National Board of 

Fire Underwriters. For service—not profit. 
Reports on Devices, Systems and Materials having a 
bearing upon Fire Hazards or Accident Prevention. 

net Office and Testing Sutien 
207 E. Chio St., Chicag 
New York Office and Testing Station, 25 25 City Hall Place 
Branch Offices throughout United States and Canada 













CHICAGO 

















H. M. BYLLESBY & CO. 
ENGINEERS 









New York 


Tacoma 
Trinity Bldg. Continental and Commercial Wash. 
Bank Bidg. 





West Monroe Street 
Chicago, Illinois 


NORTON BIRD AND WHITMAN 


William J.Norton PaulP. Bird Ezra B. Whitman 
ENGINEERS 






Design, Construction, Rate Surveys, Pre- 
paration of Rate Schedules, Appraisals, 
Examinations, Reports, § 
vestigations of Public 


Properties 





Munsey Build 
Baltimore, Maryland 





LAMP TESTING LABORATORIES 


of 


THE V. & D. ELECTRIC CO. 
FRANKLIN, OHIO 


Inspectional — Photometric — Life Testing 


Lamps Tested to Specifications 






ecial In- 
tility 











ELECTRICAL TESTING LABORATORIES 
Electrical and Mechanical Laboratories. 


Tests of Electrical Machinery, Apparatus 
and Supplies. Materials of Construction, 
Coal, Paper, etc. Inspection of Material 
and Apparatus at Manufactories. 


80th St. and East End Ave., New York, N. Y, 












Albert A. Radtke 


Consulting Electrical Engineer 


Appraisals, Plans, Specifications, 
Tests, Lighting and Power Installations 


Monadnock Block 







TheJ.G. WHITE COMPANIES 


Contractors 





Engineers 






Operators 


New York 
Chicago 


Financiers 


43 Exchange Place 
London 





Reports, 







Chicago 
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ELECTRIC POWER CONDUCTORS 


By Wm. A. Del Mar, Asso. Mem. A. I. E. E. 
69 Hlustrations 8 vo. Cloth, Price $2.00 


This book is a technical treatise directed towards the solution of the 
economic problem of the choice of size, of style, of purchase, erection 
and maintenance of wires and cables for electric power transmission. 


CONTENTS: Materials and Gauges; Electrical Properties; caeetaen and 
Insulated Conductors; Determination of Size for Given Voltage, and 





Power Loss; Determination of Size for Given Stress in Spans; Specifications; Testing Wire and Cable; Installation; ee. Fe 


and Deterioration; Third Rail Circuits; Rail Bonds; Tables of Inductances, 


Reactance and Capacity. 


For Sale by ELECTRICAL REVIEW and WESTERN ELECTRICIAN 


Western Headquarters for Electrical Books 


515-520 Monadnock Block, Chicago, Illinois 








W.S.BARE! Owe Co 





INCORPORATED 
AND CONSTRUCTION. EN Sing 
Bo: Bae UTIL TiES, SAL RAT AND FINA 
ALS. REPORTS. 


50. PINE ST., NEW YORK. 











PATENTS! PATENTS! 
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TRADEMARKS DESIGNS COPYRIGHTS 


E. S. DUVALL 


LOAN AND TRUST BUILDING 
WASHINGTON, D. C. 
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The Highest 
Attainment 
of Insulation 
Permanence 


American Steel 
& Wire Company 
Chicago New York Cleveland Pittsburgh Worcester Denver 


U. S. Steel Products Co., New York 


Pacific Coast Representative: U. S. Steel Products Co. 
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Rubber Covered Wires 


and Cables, 
Weatherproof Wires, 


Slow Burning Weather- 


proof Wires, 
Slow Burning Wires, 
Annunciator Wires, 


Damp Proof Wires. 


COLLYER INSULATED WIRE CO. 
PAWTUCKET, R. I. 





























G. M. Gest 


Contracting 
Conduit Engineer 


Executive Offices 


Woolworth Building 
Cincinnati NEW YORK San Francisco 
G. M. GEST, Limited 
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Bells, Electro Mechanical 
Gongs, etc., 


conform to the requirements 
of the State Dept. of Labor, 
New York, and the Fire Pre- 
vention Bureau of New York 
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Ask for Circular. 


Manhattan Electrical 
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Bituminized Fiber 


rd $e Conduit 
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ture strength of 50,000 volts. 

Also: 7-{t. lengths—3s-inch walls—‘%;-inch socket joints. 

Free books, ‘‘ Underground Conduit Construction " and ‘* Methods of 
Manufacturing Fiber Conduit. 
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Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 

FUSE PLUG CAPS. 

Risdon Tool & Machine Co. 


FUSE PLUG SHELLS. 
Risdon Tool & Machine Co. 
FUSE WIRE. 
Appleton Electric Co. 
Chicago Fuse Mfg. Co. 
General Electric Co. 
Western Electric Co. 


FUSES. 
Appleton Electric Co. 
Central Electric Co. 
ar ~— Ry 7 Co. 
D. w. 
ame A. 
Delta-Star Biectrie ~ 
Economy & Co. 
Election! Basra.’ | Co. 
Federal Sign System (Electric). 
General Electric 
Metropolitan Engineering Co. 
Multi PRefillable Fuse Co. 
Schweitzer & Conrad, Inc. 
Westinghouse Elec. & Mfg. Co. 


GATES, HEAD 
American Bridge Co. 
GEARS, Rawhide and 


Composition. 

Diamond State Fibre Co. 

General Electric Co. 

New Process Gear Corp. 
GENERATORS 

Allis-Chalmers Mfg. Co. 

Crocker-Wheeler Co. 

Fek Dynamo & Motor Co. 

Electric Machinery Co. 

General Electric Co. 

General Electric Co. Ft. Wayne 

Lincoln Electric 

Ridgway Dynamo & “Engine Co. 

Star Dynamo Co. 

Wagner Elec. Mfg. Co. 

Westinghouse Elec. & Mfg. Co. 
GLASSWARE, Illuminat- 


in 
Central. pe +3 
Western Electri 
GLOBES, Arc Light (Out- 
er. and Inner). 
General Blectric = 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


A. & J. M. 


INSUL 
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GROUND CLAMPS. 
Appleton Electric Co. 
General Electric Co. 
Hart Mfg. Co. 

Hubbard & Co. 
Sprague Electric Works. 
Thomas & Betts Co. 
Webster Electric Co. 


GUARDS, Inc. Lamp. 
Hubbell, Inc., Harvey. 
McGill Mfg. 

GUY CLAMPS. 

American Steel & Wire Co. 
Hubbard & Co. 
HANGERS, Conduit and 


Moulding. 
Spetsten Electric Co. 
stern Electric Co. 


HANGERS AND 


CLAMPS. 
Ohio Brass Co. 
Ostrander & Co., W. R. 
Sprague Electric Works. 


Standard Underground Cable Co. 


Thomas & Betts Co. 
HEATERS, Electric. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 
HEATERS, Water. 
Bridgeport Electric Mfg. Co. 
HEATING SYSTEMS, 
Exhaust Steam. 
American Distriet Steam Co. 
HOISTING MACHIN- 
ERY, Electric Mine. 


Allis-Chalmers Mfg. Co. 
General Electric Co. 


HYDRAULIC MACHIN- 


ERY 
Allis- Chalmers Mfg. Co. 


INSTRUMENTS. 


Electric Controller & Mfg. Co. 
General Electric Co. 

General Electric Co., Ft. Wayne 
Leeds & Northrup Co. 
Manhattan Blectrical Supply Co. 
Metropolitan Engineering Co. 
Roller-Smith Co. 

Schweitzer & Conrad, Inc. 
Wagner Elec. Mfg. Co. 
Westinghouse Elec. & Mfg. Co. 
Weston Electrical Instrument Co. 


INSULATING CE- 
MENTS 


Mechanical Rubber Co. 
Westinghouse Elec. & Mfg. Co. 


INSULATING MACHIN- 
ERY 


Hubbell, Inc., Harvey. 
New England Butt Co. 


INSULATING PAINTS 


AND COMPOUNDS. 
Chicago Mica Co. 
Electrical Engrs.’ 
McGill Mfg. Co. 
Mechanical Rubber Co. 

Mica Insulator Co. 
Sherwin-Williams Co. 

Standard Paint Co. 

Standard Underground Cable Co. 


Equipment Co. 


INSULATION, Hard Rub- 


ber Composition, Etc. 
Continental Fibre Co. 
Electrose Mfg. Co. 
Hemming Mfg. Co. 
Westinghouse Elec. & Mfg. Co. 


INSULATORS, Arc Lamp. 


Anderson Mfg. Co.. A. & J. M. 
Cutter Go., Geo > 

General Electric 

Ohio Brass 

Westinghouse Elec. & Mfg. Co. 


INSULATORS, , Glass. 


General Electric Co. 
Hemingray Glass Co. 

Locke Insulator Mfg. Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


INSULATORS, High 


Voltage. 
Electrical a * eee Co. 
Electrose Mfg. 
General Electric. ‘Go. 
Locke Insulator Mfg. Co. 
Ohio Brass Co. 
Thomas, R., & Son x" Co. 
rere Elec. & Mfg. Co. 
Wood. 


We LS Elec. & Mfg. Co. 


INSULATOR SUP- 
POR 


Ss. 
Clark Blectric & Mfg. Co. 
NCE. 


INSURA 


wy ~ ® 7 ae - ate In- 


IRIDIO- PLATINUM. 


Baker & Co., Inc. 


























WIRES 4» CABLES 
HAZARD MFG CO 


WILKES-BARRE PA 


NEW YORK PITTSBURGH CHICAGO 
533 CANAL STREET IstTNAT'LBANK 6552 W ADAMS 8T 






























Formed Metal and Wire Goods 
Made to Your Specifications, 






We Specialize in Making 


FUSE PLUG CAPS, FUSE PLUG 
SHELLS, FUSE FERRULES AND 
SOCKET SCREW SHELLS. .. «. 


Let Us Know Your Requirements 


The Risdon Tool & Machine Company 


Naugatuck 










Conn. 












































E U 7 E S | High Voltage 
Specialties 

Arresters SCHWEITZER & 

Voltage x ve : nd 

Detectors a aus ie 




































Best Grade Renewed Lamps 


Both Carbon and Tungsten Types 
“7e guarantee you most for the money 


BOSTON-ECONOMY LAMP DIVISION 


National Lamp Works of General Electric Co. 
128 MAPLE STREET DANVERS, MASS. 
















~ 











TRADE MARK 


HEMINGRAY 


REGISTERED. 
The Best for All Purposes 


Glass Insulators for 
Telephone, Telegraph, 
Railroad, Power 


Furnish steady, efficient and satisfac- 
tory service, cost little, last long and 
never vary in quality. Absolutely 
moisture-proof. 


No. 62 Cable Ask for Catalog 28 and Prices 


ana GLASS CO. COVINGTON, KY. 
Factories: Muncie, Ind. Inc. 1870 






























































BUILT LIKE A WATCH 




















METERS 


for every 
Electrical 
need. Ask 
for Bulletins 


Sangamo Electric 
SPRINGFIELD 
mpally i:tinois 

NEW YORK MINNEAPOLIS 
































f ) 
If You Need a Motor 


with your machine and you want 
it to be as high in quality as the 
machine, specify 










































































motors. Wagner motors will help to 
sell your machines and make them de- 
pendable ; , 
You can buy silent type too if you wish. 
Send for Bulletin 1105 and 1115. 


Saint Louis, Missouri 


3 350 ¥ 
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SS “DIAMOND H” 1S 


Switches, Receptacles and Remote Control 
THE HART MANUFACTURING CO., Hartford, Conn. 






































TRADE MARKS THAT GUARANTEE QUALITY 


Electric Railway Line Material, Charging Plugs and 
Receptacles, Ajax Lightning Arresters, Switches and 
Switchboard Appliances, Automatic Time Switches 


Albert & J. M. Anderson Mfg. Co. 


F Established 1877 












































we 289-293 A St. Boston, Mass. 


















































Note Protection at Corners 


Blake Insulated Staple 


Unequaled for telephone and bell 
wiring. The fibre insulation pre- 
vents troublesome short circuits 


and grounds. 
4 Sizes Pat. Nov. 1900 


Write for Samples 


Blake Signal & Mfg. Co. 


BOSTON, MASS. 


f 
fn 
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IRONING MACHINERY. 


Horton Mfg. Co. 


JARS, Battery (Glass). 
Hemingray Glass Co. 


JOINTS, Cable. 


General Electric Co. 
JOINTS, Fixture Insulat- 


une & Betts Co. 
LAMP REGULATORS, 


INCANDESCENT. 
Anylite Electric Regulator Co. 
Wirt Co. 


LAMPS, Arc. 
Adams-Bagnall Elect. Co. 
Anderson Mfg. Co., A. & J. M. 
Central Electric Co. 
General Electric Co. 
——- Electric Co., Ft. Wayne 


pt. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


LAMPS, Incandescent. 

Central Electric Co. 

Edison Lamp Works of General 
Electric Co. 

Franklin Electric Mfg. Co. 

Hubbell, Inc., Harvey. 

Lux Mfg. Co. 

National Lamp Works of Gen- 
eral Electric Company, com- 
prising the following mem- 
ber divisions: 
American Electric Lamp Di- 

vision. 
Banner Electric Division. 
Boston Economy Lamp 


on. 
Brilliant Electric Division. 
Bryan-Marsh Electric Division. 
Buckeye Electric Division. 
Colonial Blectric Division. 
Columbia Incandescent Lamp 
Division. 
Economical Electric Lamp Dt- 


vision. 
Elux Miniature Lamp Division. 


+ Miniature Lamp Divi- 
8 

Fostoria Incandescent Lamp 
Division. 

General Incandescent Lamp 
Division. 

Monarch Incandescent Lamp 
Division 


Munder Electric Division. 
Packard stamp Division. 
Peerless Lamp Division. 
Shelby Lamp Division. 
Standard Electric Division. 
Sterling Electric Lamp Divi- 
sion. 
Sunbeam Lamp 
Division. 
Western Electric Co. 
Westinghouse Lamp Co. 


LAMPS, Vapor and Vac- 
uum Tube 


Cooper-Hewitt Electric Co. 
General Electric Co 


LANTERNS. 
Manhattan Electrical Supply Co. 


LIGHTING PLANTS. 
Crocker-Wheeler Co. 
General Electric Co. 
Ridgway Dynamo & Engine Co. 
Westinghouse Elec. & Mfg. Co. 
LIGHTNING ARREST- 
- ERS. 
Anderson Mfg. Co., A: & J. M. 
Central Electric Co. 
Delta-Star Electric Co. 
General Electric Co. 
Hubbard & Co. 
Ohio Brass Co. 
Shaw Lightning Arrester Works. 
Schweitzer & Conrad, Inc. 
Westinghouse Elec. & Mfg. Ce. 


LIGHTS, Stage. 


General Electric Co. 
LINE MATERIALS. 


Anderson Mfg. Co., A. & J. M. 
Central Electric Co. 

General Electric Co. 

Hubbard & Co. 

Ohio Brass Co. 

Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


LOCOMOTIVES, Electric. 
General Electric Co. 
Westinghouse Elec. & Mfg. Co. 


LUGS. 
Chicago Fuse Mfg. Co. 
Delta-Star Electric Co. 
Electrical Engrs.’ Equipment Co, 
General Electric Co. 
Trumbull Electric Mfg. Co. 


MAGNETIC SWITCH 
CONTROLLERS. 


Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 
General Electric Co. 

Sundh Electric Co. 
Westinghouse Elec. & Mfg. Ce. 


Incandescent 
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MAGNETOS, MAGNETO 
GENERATORS AND 
BELLS. 

Manhattan Dlectrical Supply Oe. 
Western Electric Co. 2 


MAGNETOS, Ignition. 
General Electric Co. 
Manhattan Electrical Supply Os 


MAGNETS, Electro. 
Acme Wire Co. 
Belden Mfg. Co. 
Cutler-Hammer Mfg. Co 
Electric Controller & Mfe. Co, 
General Electric Co. 
Manhattan Electrical Supply Ce, 
Sundh Electric Co. 
Ward Leonard Electric Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Oo, 


MAGNETS, Lifting. 
Cutler-Hammer Mfg. Co 
Electric Controller & Mfg. Co, 
Sundh Electric Co. 

Western Electric Co. 


MAGNETS, Permanent. 
Western Electric Co. 


MARINE FIXTURES. 
Appleton Electric Co. 
Delta-Star Electric Co. 
General Electric Co. 


MAST ARMS. 
Brady Electric Mfg. Co. 
Cutter Co., George. 
General Electric Co., Ft. Wayne 


Pitteburgh Transformer Co. 
MEASURING MA- 
CHINES (For Wire 
Measuring). 


Minneapolis Elec. & Constr. Oe, 
New England Butt Co. 


MEDICAL APPARATUS, 
Bleadon-Dunn Co. 


METAL FITTINGS. 
Peru Electric Co. 


METERS, Recording. 
Bristol Co. 
General Electric Co. 
Schweitzer & Conrad, Inc. 
Westinghouse Elec. & Mfg. Ce, 


MICA. 
Chicago Mica Co. 
Mica Insulator Co. 


MINING MACHINERY 


(Motor Driven). 
Allis-Chalmers ~— Co. 
General Electric . 
Westinghouse Elec. & Mfg. Ce. 


MOLDED INSULATION, 
Cutier-Hammer Mfg. Co. 
Hemming Mfg. Co. 
Westinghouse Elec. & Mfg. Oo. 


es AND DYNA- 


Advance Electric Co. 
Allis-Chalmers Mfg. Co. 
Central Electric Co. 

Century Electric Co. 
Crocker-Wheeler Co. 

Eck Dynamo & Motor Co. 
Electric Machinery Co. 
Emerson Electric Mfg. Co. 
General Electric Co. 

General Electric Co., Ft. Wayne 


Dept. 
Lincoln Electric Co. 
Peerless Electric Co. 
Ridgway Dynamo & Engine Cs. 
Robbins & Myers Co. 


Star Dynamo Co. 

Wagner Electric Mfg. Co. 

Warner Electric Co., R. P. 

Western Electric Co. 

Westinghouse Elec. & Mfg. Co. 

Wisconsin Electric Co. 
MOULDING. 

Appleton Electric. Co. 

American Conduit Mfg. Co. 

National Metal Molding Co. 

Trumbull Electric Mfg. Co. 
OZONIZERS. 

General Electric Co. 
PACKING, Steam. 

Mechanical Rubber Co. 

New York Insulated Wire Co 


PAINTS, Preservative. 


Mechanical Rubber Co. 
Standard Paint Co. 


PAPER, Insulating Paper, 
Fuller Board, Press 
Board. 

Diamond State Fibre Co. 

Mechanical Rubber Co. 
PATENT SOLICITORS 

Duvall, Edw. 8. 

Howe, Thomas. 

Siggers, E. G 
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PHOTOMETERS, Lamp 


Testing. 
Leeds & Northrup Co. 


PHOTOMETER STAND- 


El seg Laboratories. 
PIGTAILS AND FLEXI- 


BLE LEADS. 
Belden Mfg. Co. 
Rome Wire Co. 
PINS AND BRACKETS, 
Wood. 
lectrical Engrs.’ Equipment Co. 
io Brass Co. 
PIPE COVERINGS, 
STEAM. 
American District Steam Co. 
PLATFORMS (Pole 
Seats). 
Hubbard & Co. 
ikosh Mfg. Co. 
PLATINUM. 


erican Platinum Works. 
Baker & Co., Inc. 


PLIERS, Wire Cutting. 
\iein & Sons, Mathias. 


PLUGS AND RECEPTA- 


CLES, Flush. 
rant Electric Co. 
ler-Hammer Co. 
\ta-Star Electric Co. 
eral Electric Co. 
t Mfg. Co. 
I ‘bbell, Inc., 
nhattan Electrical Bop ly Co. 
umbull Electric Mfg. . 


PLUGS AND RECEPTA- 
CLES, Power. 


ntral Electric Co. 
PLUGS AND RECEPTA- 
CLES, Stage. 


neral Electric 
ibbell, Inc., Harvey 

Manhattan Electrical ‘Supply Co. 
stern Electric . 


PC LES, Concrete. 
(\merican Steel & Wire Co. 


POLES, Steel. 
,\merican Bridge Co. 


POLES, Treated. 


apin, E. T., Co. 

awford Cedar Co. 
Lindsley Bros. 
National Pole Co. 
Naugle Pole & Tie Co. 
age & Hill Co. 
‘artridge Lumber Co., 
Valentine-Clark Co. 


POLES, Wood. 

hapin, E. T., Co. 

rawford Cedar Co. 

Duluth Log Co. 

fowler Co., John H. 

Humbird Lumber Co. 

Lindsley Bros. Co. 

National Pole Oo. 

Naugle Pole & Tie C 

Northern White Cedar Ass'n. 
Page & Hill Co. 


Harvey 


T. M. 


Partridge Lumber Co., T. M. 
lorrey Cedar Co. 
Valentine-Clark Co. 

Western Electric Co. 

‘estern Red Cedar Ass’n. 


POLE STEPS. 


\merican Steel & Wire Co. 
\nderson Mfg. Co., A. & J. M 


PORCELAIN, Special 


Shapes. 

ok Pottery Co. 

ndlay Electric Porcelain Co. 
neral Porcelain Co. 

artford Faience Co. 

linois Blectric Porcelain Co. 


arker, Inc., 
Peru Blectrie Co. 
omas, R., & Sons Co. 


Westinghouse Elec. & Mfg. Co. 


PORCELAIN, Standard. 
Cook Pottery Co, 
General Electric Co. 

eneral Porcelain Co. 

fartford Faience Co. 

ilinois Electric Porcelain Co, 
cke Insulator Mfg. Co. 


Onio Brass 
Parker, Ine., J. H. 
Thomas, ae & Sons Co. 


Westinghouse Elec. & Mfg. Co. 
PORTABLES, Electric 
Reading Lamps. 


Central Blectrie Co, 
Faries Mfg. Co. 
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POSTS, Lamp. 
Central Electric Co. 


Me litan Engineering Co. 


Mobriite Co. 
POTENTIOMETERS. 
Leeds & Northrup Co. 
POTHEADS AND 
SLEEVES. 

Brady Dieses. —— Co. 
Central Electric Co. 


Delta-Star lectric Co. 
Electrical Engrs.’ P aaa Co. 
General BEitectric Co. 

Okonite Co., The. 

Schweitzer & Conrad, Ine. 
Standard Underground Cable Co. 


POWER HOUSE SPE- 


CIALTIES. 
Electrical Engrs.’ Equipment Co. 


PRODUCERS, Gas. 
Allis-Chalmers Mfg. Co. 
Westinghouse Machine Co. 

PROJECTORS, Electric 

(Search Lights). 


General Electric Co. 
General Electric Co., Ft. Wayne 


Dept. 
Weotern Electric Co. 


PROJECTORS, Telephone. 
D. & W. Fuse Co. 


PYROMETERS, Electric. 
Bristol Co. 
Leeds & Northrup Co. 


PULLEYS, Arc Lamp. 
General Electric Co., Ft. Wayne 


Dept. 
Cutter Co., George. 
PUMPS, Water. 


Allis-Chalmers Mfg. Co. 


PUSH BUTTONS. 
Central Electric Co. 
Cutler-Hammer Mfg. 
Manhattan Electrical } Co. 
Western Electric Co. 
RACKS AND RINGS, 
Telephone Distributing. 
Hubbard & Co. 
RADIATORS. 
General Electric Co. 
RAIL BONDS. 
American Steel & Wire Co. 
General Electric Co. 
Ohio Brass Co. 
Western Electric Co. 
RAIL JOINTS. 
Ohio Brass o, 
Western Elec 
RAILWAY “SPECIAL- 
TIES, Electric. 
Anderson Mtg. Co.. A. & J. M. 
Blake Signal & Mfg. Co. 
General Electric Co. 
Ohio Brass Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 
RECEPTACLES, Sign. 
Best Electric Co. 
General Electric Co. 
RECEPTACLES, Weath- 


erproof. 

General Electric Co. 
Hubbell, Inc., Harvey. 
RECORDERS, Time. 

Bristol Co. 
RECTIFIERS. 
General Electric Co. 
ey Electric Co. 
R. Rectifier Co. 


Maes Elec. Mfg. Co. 
Westinghouse Flee. & Mfg. Co. 


RECTIFIERS, MER- 
CURY 


Cooper-Hewitt Electric Co. 
REELS, Wire. 

Klein & Son, Mathi 

een a & “Constr. Co. 

Oshkosh Mfg. Co: 
REFLECTORS, Glass and 


Steel. 
(See Shades.) 
REGULATORS, CUR- 
RENT. 
Electric Sgomanee Nw: 
Packard Electr 
REGULATORS, *INCAN- 
sn DESCENT ‘LAMP. 
nylite Elec. Regulator Co. 
AIRS, Armature. 
a Electric & a. 4 Co. 
Commonwealth a Co. 


General Elec 
ESISTAN Elec. & Mfg. 


RESISTANCE, Banks ‘ond 
Units. 
Cutler-Hammer Mfg. Co. 
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Reduce Your Maintenance Cost 





By Using t= AA~ Porcelain 


For line “an saa wiring and 
all kinds of specialties. 


Let us figure on your requirements. 











Illinois Electric Porcelain Co. 
Macomb, IIl. 

L Insulating Varnishes 
For all classes of work, 
also the old P & B 

COMPOUND and P & B TAPE 


such as you have always used. 








WRITE FOR BOOKLET No. 3 


The Standard Paint Co. 7 a 


Woolworth Blidg., New York 





Chicago Boston Denver 














C. 0. BAKER, Pres. C. W. BAKER, Vice-Pres. 
Baker Standard Quality 
onan" du RA or exchanged 


PLATINUM 


bay Shows Rivets and Contacts 
NEW YORK OFFICE, 30 Church St. Murray and Austin Sts., NEWARK, W. J. 





ELECTRICAL PORCE CAINS, 


THE HARTFORD FAIENCE CO, HARTFORD, CONN: 





Porcelain and 
Wiring Appliances 


made to order to specifications 
Send drawing or model for estimate 


PERU ELECTRIC CO. 
PERU, IND. 

















I 


DAVIS 


Electrical Slate 


PENRHYN PURPLE 
PE 
MPERIAL BLA 


NRHYN MONSONIZED 


nd CO) Fe LO) i 5) 


Olt cals st V6, quotes B er Ma 
and Vow ’ Va able 4 : 4 (7071 


SATE MANUE FAC TU RING (Q 
CHICAGO 


Factories: Chicago tl, Muskegon, Mich. 
8 5 





ELECTRICAL REVIEW AND 


Electric Controller & Mfg. Co. STACKS. 

Sprague, lectric Works sae Bridge Co. 

uD ectric Co. STAGE LIGHTING ap. 

pay ~*~ PARATUS. 

Westinghouse Elec, & Mfg. Co. Anderson Mfg. Co., Albert & 
RESISTANCE WIRE & Central’ Electric Co. 

RIBBON. Ward Leonard Electric Co. 

American Steel & Wire Co. Sundh Electric Co. 

Driver- shogris Wire Co. STANDARD CELLS 

General Electric Co. Leeds & Northrup Co. 

Moore, Alfred F. Weston Electrical Instrument 
REVERSING CONTROL- pe. 


RHEOSTATS. Ramway. 
Amo Cnaieese Ete. Ce. American Bridge Co. 
am ectric Co. 
Cather. Hammer Mfg. Co. STEEL, Structural and 
Electric Controller - Mfg. Co. Tool. 





FOR THE 


In 





SHAW Lightning Arresters 


PROTECTION 


A. C. and D. C. 


High and Low Tension 
Railway Lighting Power 


Service Twenty-Five Years 


SHAW LIGHTNING ARRESTER WKS. 


5 Kirk Place NEWARK, N. J. 
Representatives: 

Garton & Ce...... Chicago, ttl. E. G. Hateh....... New York, N. Y. 

3: f "M. Supply Co. , Keneas City, Mo. Allen Coser’ Supplies. .Teronte, Can. 

B. F. Klerulff...... Angeles, Cal. Watlington & Co., Ltd..--.... Lendos 








\ SAFETY INSULATED 
WIRE & CABLE CO. 


114 LIBERTY ST., NEW YORK 
} CHICAGG BOSTON 


SAN FRANCISCO 











JOHN A. ROEBLING’S SONS COMPANY, Trenton, N. J. 


Electrical 


/ROEBLING Ieee 


Cables 











Emergency 


Armature 





and Boule 


Martindale 


Card index of ELECTRICAL REVIEW AND 
WESTERN ELECTRICIAN. Vol. LXX, No. 24. 


Ainslie A. Gray Leaves Staff of the Review......... 1000 
Interconnected Hydroelectric System............++6+- 1003 
Measurement of Ground Resistance ........-+.+eeeee8. 1007 
A Completely Electrified Cement Plant .............. 1011 
Electric Cooking Progress in Spokane................ 1015 
Allentown Company Secures Important Contracts....1016 
Electric Pumping for Irrigation..............eeeeeeees 1018 


Post for Island Safety Lights in Parks 
WORE o<ccnndssdasdtncseindsinatdéscediesss 1019 


and Conmmutator Troubles.—By E. H. 


$00ess cedebecdeuwetendeds Getvedeenciestees 1020 


. 
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LERS FOR CRANES, STAPLES AND TACKS, 

ETC, Insulating. 
Cutler-Hammer Mfg. Co. Blake Signal & Mfg. Co. 
Electric Controller & Mfg. Co. STATIONS, Coaling. 


General Electric Co. 
Westinghouse Electric & Mfg. American Bridge 
0. 


STATIONS, dll 




















General Electric Co. 
General Electric Co., Ft. Wayne American Bridge Co. 
Dept. STERILIZERS, Instru- 
prague ectric ‘orks. a 
Ward Leonard Electric Co. Gatien Seer Mfg. Co. — 
Western Electric Co. Simplex Electric Heating Co. 
Westinghouse Electric & Mfg. bey -~aeeemnene Electric & Mfg. 
Co. . 
RUNWAYS, CRANE. STOKERS, Mechanical. 
American Bridge Co. Babcock & Wilcox Co. 
SAWS. METAL Westinghouse Machine Co. 
Atkins & Co., E. C. peti a 
enera ectric q 
SECOND HAND MA- Hughes Electric Heating Co. 
CHINERY. Manhattan Electrical Supply Co. 
Boustead Electric & Mfg. Co. Westinghouse Electric & Mfg. 
C. J. & F. s Briner. Co. 
enera ectric Co, 
Gregory Electric Co. STRAIN INSULATORS. 
MacGovern & Co., Inc. ; n g. o., ert & 
SHADE HOLDERS. General Electric Co. 
General Electric Co. Ohio Brass Co. 
ubbell, Inc., arvey. 
Western Electric Co. ale eg den 
SHADES, GLASS. pt 
} nn am gg wy Mtg. Co. Brady Electric Mfg. Co. 
a Central Electric h 
SHADES, Metallic. Cutter Co., Geor 
Adams-Bagnall Electric Co. Delta-Star Electric. Co. 
Central Electric Co. General Electric Co. ? 
Cutter Co., George. General Electric Co., Ft. Wayne 
Hubbell, Inc., Harvey. Dept. 
Ostrander & Co.. WwW. R. Pittsburgh Transformer Co. 





SHEDS, COLD STOR- SUB-STATIONS, Outdoor. 
AGE. Delta-Star Electric Co. 
Electrical Engineers Equipment 





American Bridge Co. Co. 
SHEDS, TRAIN. Schweitzer & Conrad, Inc. 
American Bridge Co. SUPPLIES, Electrical. 





SHEETS, Iron and Steel. Central Electric Co. 


Commonwealth Edison Co. 














American Sheet & Tin Plate Co. Manhattan Electrical Supply Ce. 
SIGNS, Electric. Western Electric Co. 
Arnold Electric Co. SWITCHBOARDS. 
Federal Sign System (Electric). (Switchboards and Pan- 
SLATE. el Boards.) 
Davis Slate & Mfg. Co. Allis-Chalmers Manufacturing 
Co. 
SLEEVINGS. Electric Controller & Mfg. Co. 
Chi Mic Co. Electrical Testing Laboratories. 
cago ca General Electric Co. 
Standard Underground Cable Co. General Electric Co., Ft. Wayne 
SLEEVES, Paper. 
Metropolitan Engineering Co. 
Standard ‘Underground Cable Trumbull Electric Mfg. Co. 









Co. 
SOCKETS AND RECEP- Western Electric Co. 
TACLES. oo Electric & Mfg. 


Best Electric Co. SWITCHBOARD SLATE. 


Central Electric Co. 
Cutler-Hammer Mfg. Co. Davis Slate & Mfg. Co. 































General Electrie Co. SWITCHBOARDS, The- 
Hubbell, Inc., Harvey. 
Ostrander & Co., WwW. R. . ater. 
eee ey he i Blostr feat Testing |. s. 
T lec rh ts eetrica esting e 
Weatere. ‘Electric Pn >. Trumbull Electric Mfg. Co. 
he’ ~\enemenmet Electric & Mfg. SWITCHES, Remote Con- 
trol. 
SOCKETS, L Stee fs South Bend Current Control Co. 
General Electric Co. TANKS, Oil Storage. 
Pass & Seymour. Inc. American Bridge Co. 
SOCKET SCREW TANKS. Wate 
SHELLS mae 
’ American Bridge Co. 
Risdon Tool & Machine Co. - 
SOLDERING TRONS. TAPE, Insulating. 
lemens Electrica ration. 
Manhattan Electrical pply Co. ay va ae gps Werte. 
Simplex Electric Heating Co. Central Electric Ce. 
Ward Leonard Electric Co. Chica Mica Co. 
Western Electric Co. Dé se Co. 
bey ~peeneee ‘Electric & Mfg. General a Co. 
O. Mechanical Rubber Co. 
SPRINGS. Mica Insulator Co. 
American Platinum Works. New York —— Wire Co. 
American Steel S ~ Co. Okonite Co., 
Manross & Sons N. Standard Paint. Co. 
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Standard Unde: 
Mechanical Ru 
Western Electric 

Westinghouse Electric & Mfg. 
Co, 


and Cable Co. 
Co. 


TAPS, Current. 


Hubbell, Inc., Harvey. 
Manhattan Electrical Supply Co. 


TELEPHONES AND 
SWITCHBOARDS. 
Central Blectric Co. 
Manhattan Electrical Supply Co. 
Western Electric Co. 
TEST CLIPS. 
Mueller & Co., R. 8S. 
TESTING LABORATO- 


RIES 
2 ¢c a Testing Laboratories, 


{ aacovteny Laboratories. 
v. & D. Electric Co. 
THERAPEUTICAL AP- 
PARATUS. 
Bleadon-Dunn Oo. 
THERMOMETERS, Elec- 
tric. 
Bristel Company. 
Leeds & Northrup. 
TIES, Pressed Steel. 


American Bridge 


TOGGLE BOLTS. 
Cutter Co., George. 

Wrigley Co., Thomas. 
TOOLS, Cable Pulling. 
American Steel & Wire Co. 
General Electric Co. 
Hazard Mtg. Co. 


Hubbard & Oo. 
Safety Insulated Wire & Cable 
Co. 


TOOLS, Commutator Tru- 


ing. 
General Electric Co., Ft. Wayne 
Dept. 
General Electric Co. 
TOOLS, Linemen’s. 
Central Electric Co. 


Hubbard & e 

Klein & Sons, Mathias. 
Oshkosh . Co, 
Schweitzer Conrad, Ine. 


Smith & Hemenway Co,, Ine. 
Sprague Electric Works. 
TOOLS, Portable Electric 
Polishers, Buffers, 
Drills, Grinders, Ham- 
mers. 
Emerson Electric Mfg. Co. 


General Electric Co. 
General Electric Co., Ft. Wayne 


Dept. 
Robbins & Myers Co. 
Sprague Electric Works. 
Western Electric Co. 
TORCHES AND FUR- 
NACES, Gasoline. 
McGill Mfg. Co. 
TOWERS, Electric Trans- 
mission. 
American Bridge Co. 
TOWERS, Steel Trans- 
mission. 
American Bridge Co. 
TOYS AND NOVEL- 


TIES. 
Manhattan Electrical Supply Co. 


TRANSFORMERS. 
Adams-Bagnall Elect. Co. 
Allis-Chalmers Mfg. Co. 

Central Electric - 

Crocker- Wheeler 
Duncan Electric Mee. Co. 
General Electric Co. 

General Electric Co., Ft. Wayne 


Dept. 

Kuhlman Electric Co. 

Manhattan Electrical Supply Co. 
weeee Co. 

Pittsburgh Tramsformer Co. 
Thordarson Electric Mfg. Co. 
Wagner Electric Mfg. Co. 
—— Electric & Mfg. 


TRANSMISSION MA- 
CHINERY. 
Allis-Ohalmers Mfg. Co. 
TRANSMISSION MA- 
TERIA L. 
General 
TREE INSULATORS. 


Anderson M 
Ohio Brass 


TROLLEY W WHEELS. 

ene’ 

TROLLEYS & “CHAIRS. 
Oshkosh Mfg. Co. 
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TRUSSES, Roof. 
American Bridge Co. 


TURBINE GOVERNORS. 
Allis-Chalmers Mfg. Co. 
General Electric Co. 
Westinghouse Machine Co. 


TURBINES, Steam. 
Allis-Chalmers Mfg. Co. 


TURBINES, Water. 
Allis-Chalmers Mfg. Co. 
UNDERGROUND IN- 
STALLATIONS. 
Gest, G. M. 


Metropolitan Engineering Co. 
Standard Underground Cable Co. 


VACUUM CLEANERS. 
Apex Electrical Mfg. Co. 
Central Electric ‘ 

Hoover Suction Sweeper Co. 
Hurley Machine Co. 
Innovation Electric Co. 

Pit —— Electric Specialties 


Western Electric Co. 


VARNISH, Insulating. 
Chicago Mica Co. 
Generai Electric Co. 
Sherwin-Williams Co. 
Standard Paint Co. 
Standard Underground Cable Co. 
Mechanical Rubber Co. 
w a Electric & Mfg. 


ee APPARA- 


Bleadon-Dunn Co. 
WASHERS, Clothes (Mo- 


tor Driven). 
Altorfer Bros. Co. 
Capital Electric Co. 
Haag Bros. Co. 
Hurley 7 Co. 
Meadows M fe. Co. 
Modern Laundry Machine Co. 
Western Electric Co. 
Woodrow Mfg. Co. 
WATTMETERS, Integrat- 
ing. 
Dunean Electric Mfg. Co. 


General Electric Co. 
General Electric Co., Ft. Wayne 


ept. 
Roller-Smith Co. 
Sangamo Electric Co. 
Westinghouse Elec. & Mfg. Co. 


WINDERS, Electro-Mag- 


net. 
Belden Mfg. Co. 
Hubbard & Co. 


WINDLASSES, Arc 


Lamps. 
Brady Electric Mfg. Co. 
Cutter Co., George. 
Hubbard & Co. 


WIRE, ASBESTOS COV- 


ERED 
Belden Mfg. Co. 


WIRE, Bare and Insu- 


lated. 
American Electrical Works. 
American Insulated Wire & Ca- 
ble Co. 
American Steel & Wire Co. 
Atlantic Insulated Wire & ead 


ble Co. 

Belden Mfg. Co. 
Chicago Fuse Mfg. Co. 
Collyer Insulated Wire Co. 
Driver-Harris Wire Co. 
General Electric Co. 
Hazard Mfg. Co. 
Rubber & 


Co. 
sonal Ceestntee, Wire Co. 
Moore, Alfred 
National Conduit & Cable Co. 
New York Insulated Wire Co. 
Okonite Co., The. 
Phillips, Bugene F. 
Phillips Insulated Wire Co. 
Roebling’s _ Co., John A. 
Rome Wire 
Safety Seesabee Wire & Cable 


Co. 
Simplex Wire & Cable Co. 
Standard Underground Cable Co. 
Western Electric 
he renames Electric & Mfg. 


WIRE, Enameled. 
Acme ‘Wire Co. 
American gO. Wire Co. 


Insulated 


Roebling’s ly Co., John A. 
be ~“aneetane Electric & Mfg. 


WIRELESS APPARA- 


Man attan Electrical Supply Co. 
ODEN HANDLES, 


PLUGS, REELS. 
American Woodworking Co. 











The only manufacturer of 


VULCANIZED FIBRE 
SPECIALTIES 


with a factory in the 


CHICAGO DISTRICT 


Sheets Rods Tubes 
DIAMOND VULC*NIZED FIBRE RECEPTACLES FOR FACTORY AND OFFICE 
SAVE Timed AND TRANSPORTATION CHARGES 


DIAMOND STATE FIBRE COMPANY 


619-31 W. Washington St.. Chicago Bridgeport, Pennsylvania 
Cleveland Office, 906 Hippodrome Bldg. 





Insulating Papers 











Glad to Take Up With You 
any questions ny ~~! the use of the right 
dynamos in the right places. 


Eck Dynamos 
are conservatively rated, honestly construct- 
ed, fully guaranteed, have a 12 years’ rec- 
ord of successful performance behind them, 
and may - had in 30 different frame types 
—.035 to 15 k. w 
Send for ; Bulletin No. 39. 
o and Motor Co. 
Belleville, N. J 














_" “Pyfamids, built tolast 


CROCKER-WHEELER ca. 


Ampere, N.J. 














ALTERNATORS 
Vertical Type 


67% Larger Income—Same Cost. For 
direct coupling to water-wheel shafts 
for Power and Lighting Service. 20 
K.W. to 1,000 K.W. 


Electric Machinery Company 


Minneapolis - - Minn. 











HIGH TENSION 





SK FO 
TECHNICAL BULLETINS 
sehineeiianens 














High Efficiency 
Power 
Equipment 


THE point in question with every purchase of new equip- 
ment is to determine upon the engine which will in its 
performance, produce day after day, without extreme care 
or attention, the maximum of efficiency, and with a low 
cost of upkeep and operation. 
Ridgway Units give you all this and more. 


Ridgway Dynamo & Engine Company 


Ridgway, Pa. 
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Cas_e-Enp BELLS 


manufactured in 


STOCK QUANTITIES 


Single or Multiple conductor cable. 
D.C. or A. C. service. 

Voltages to 35000 Volts inclusive. 
All required Ampere capacities. 
Indoor or outdoor service. 


EEE Bells have fittings for 


Mounting on pipe or conduit or walls. 

Wiped joint or cable clamp. 

Patented grounding clamp for _lead covered 
cable. 

Flanged fitting available where there is not 
room to screw bells to pipe mounting. 

Cable entrance from directly below or any de- 
sired angle. 


EEE Bells are provided with 


Porcelain entrance bushings giving high factor 
of dielectric strength and creepage surface. 
Filling compound. (Bear this in mind when 
comparing prices. ) 

Outdoor bells have entrance bushings below 
cover and are arranged to obtain the best pro- 
tection for all weather conditions. 

(NOTE) No holes in cover. 


Specialists in High Tension Transmission and 
Station Engineering Design and Equipment 


Electrical Engineers EquipmentCo. 
711-715 Meridian Street, Chicago 
District Offices 


Verne W. Shear & Co. 


Akron, 0., 337 Walsh Blk. 
Bk. Bidg. W. N. 


Birmingham, Ala., Jefferson Co. 
Beaven. 

Boston, Mass., 84 State St. James C. Barr. 

Cincinnati, O., Traction Bldg. James A. Brett, Jr. 

Denver, Colo. ., Gas & Electric Bldg. More Electric Co. 

Detroit, Mich., 616 Ford Bldg. F. R. Jennings Co. 

Kansas City, “Mo., 1513-A Grand Ave. O. & M. Supply 


Company 
Los yo Cal., 406 San Fernando Bldg. R. B. 
R. L. Lunt. 


lapp. 
Minneapolis, Minn., Film Exchange Bldg. 


New Orleans, La., Hennen Bldg. C. B. Leg Co. 

New York, N. Y., 30 Church St. R. Burnha 

Richmond, Va., 301 American National Bank Bldg. 
The Hawkins-Hamilton Co., Ine. 

Salt Lake City, Utah, 216 Judge Bldg. The Electrical 
Equipment ‘Association. 

St. Louis, a La Salle Bldg. 
Compa: 

San Francisco, Cal., Garland-Affolter Eng. Co., 
Bui 

Distributors—-Northern Electric Co., Ltd.—Canada. 


Ww. L. Rose Equipment 
Rialto 
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Westinghou se 


lype CD 
Carbon Creu Breakers. 











rr Pole, 600 =< front con- 
nected, Type CD Breaker 
with separate c losing 
handles and common 

trip. One under volt- 

age and two over- 

load tripping coils, 

No Knife Switch 

required in op- 

erating this 


isoken Type CD Carbon Circuit Breakers 
are especially adapted for industrial 
plants, on switchboards for control of 
feeder circuits, and in front-connected sep- 
arate mounting form, for individual motor ere, with donbte cosvioad iio eal. 


Portion switchboard in Elkhart shop 
of Lake Shore & Michigan South- 


control. AS 


Punched-steel construction makes them the 
~ strongest breakers of their size on the market. 


Fully described and illustrated in Catalog — 
Section DS-238; send for a copy. 


Westinghouse Electric & Mfg. Co. 
East Pittsburgh, Pa. 


Sales Offices in All Large American Cities 


WESTINGHOUSE 
ELECTRIC 





June 











TRANSFORMERS 


ary 


Lighting and Power Transformers 
High Transmission Transformers 
Single and 3-Phase Transformers 


K 


1 2 OP LOD. > Gee Oe Oe Wl Om be eT Onm On OF 
St. Louis, Mo Windsor, Canada 
CHICAGO San PRAMCISCO NEW YORK 
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Clang! Clang!  Clang! 
Fire in the plant! But the warning has been given by 
this little automatic watchman and the incipient fire is 
quenched before it has a chance to reach the danger point. 


MIZPAH oerecror 


Entirely automatic and so sensitive that it responds 
instantly to any rise in temperature over a given point. 
Never sleeps, never falters, never out of order. Loudly 
warns of the presence of fire, no matter how small or 
large the blaze. 

Millions of dollars have been saved by Mizpah Fire De- 
tectors to date. No plant should be without this protec- 
tion. Now is the time to close prospects— and prospects 
are all around you. 

A snap for electrical contractors—the field is wide 
open. Make a profit on the sale and another on installing. 
Mizpah Fire Detectors operate on any existing alarm or 
annunciator circuit or may be installed on their own wir- 
ing system. Write for open territory today. An indi- 
vidual detector costs only $3.75; a-:portable detector with 
battery and bell box, for demonstrating purposes costs 
$5.00. Better write for one. 


Automatic Fire Detector Co. 
1834 Broadway NEW YORK 


New England Distributor: 


RUSSELL H. POTTER, 1340 Commonwealth Ave., Boston, Mass. 
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MULTI REFILLABLE FUSES 


Reg. U.S. Pat. Off. 


It Is Time to Do a Little Thinking for Yourself 


DO YOUR OWN FIGURING. YOU KNOW WHAT IT COSTS YOU TO REPLACE YOUR BURNED 
OUT FUSES. WE DO NOT KNOW WHAT THE SAVING WILL BE IN YOUR PLANT ANT BY USING 
‘MULTI’ REFILLABLE FUSES, BUT WE DO KNOW OF MANY PLANTS WHERE THE 


SAVING HAS BEEN MORE THAN 80%. 
Tell us what your fuse requirements are and the conditions 
of service and we will tell you what the saving will be. 


“MULTI” Strip elements made in accordance with the United States Navy specifica- 
tions will make a MULTI Refillable Fuse as good as new, and their list prices is 
about 10% of the list price of a non-refillable fuse. 


Multi Refillable Fuse Co. 


703 Fulton Street, CHICAGO 
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Are the only 
tools needed to 
renew the new 
Type “B” (Form 
4) 


~J AU) 


RENEWABLE FUSE 


A twist of the wrist and the fuse 

strip is held in intimate metal-to- 

metal contact. The Daum Fuse Strip 

always offers the right capacity of 

refill. Instantly renewed and inva- Latest fuse strips 
riably effecting a saving of from 60come in roll of 1-4 
to 80 per cent of what you are pay- lb. to roll, averag- 
ing for fuse protection with non-re- ing 800 renewal ele- 
fillable fuses, ments to roll. 


Send for Free Samples Today 


A. F. Daum, Sole Mir., Pittsburgh, Pa. 


Representatives: Squire Cogswell Company, Ellsworth Bids... Chicago, Iii. 


eorge H. Trask, San Francisco, Cal. 


FIELD 
COILS 
SOLENOIDS 
ELECTRO 
MAGNETS 
MAGNET WIRE 


THE ACME 
WIRE COMPANY 


NEW HAVEN 
CONNECTICUT 














Commutator Slotting Files 


The easiest, quickest and best method of 
undercutting mica. 


Commutator Cement 
For filling commutator slots to exclude dirt. 


Commutator Stones 


For keeping down high mica and 
removing flat spots. 


Hasco Insulating Varnishes 


HANDYLAC—Clear 15 minute air drying 
for painting commutator slots. Will not 
gum stone or tool. 


HANDYVAR— Black 15 minute air drying 
for quick repairs. 


HANDYLASTIC— Black, baking, impreg- 
nating, very elastic. 


HANDY SUPPLY. C0. 


Write for description and prices 


| (@ oer ree » 
©) mnorecnnc areal 








The Cost of Fuses 
is Slight 


Compared with the Value 
of the Apparatus they 
Protect 


Is it safe to use any but those known to be d 
pendable ? 


“UNION” Fuses have stood the test of time. _ 
Approved by Underwriters’ Label Service, we'!. 
made, carefully tested. 


Write for Catalog No. 28. 


Gy Fuse Mrc.Co / a) 


CHICAGO NEW YORK 
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SHERARDUCT was used Architect 
exclusively in the Benjamin John Galen Howard 
Owner 


Ide Wheeler Hall, a por- 4 ee - 
den of Ge nani Sherardized Rigid Steel Conduit Gaiversity of California 


University of California National Metal Molding G Btesesieed Quatmeter 


group at Berkeley, Cal. Manufacturers NePage McKinney Co. 
Electrical Conduits and Fittings 
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‘TOOMFLEX’” 


Flexible Conduit 






















Why consider the destructible when you 
can have the indestructible? 

No matter how badly crushed, twisted or 
kinked, “‘Loomflex” can always be pinched 


back into shape and used. KUHLMAN Improved Type 


Eagy to fish. All sizes are slightly over- ie” ; 
sized and there are no seams to break loose. Distributing Transformer 


The roller-bearing construction of the in- 














in Kuhlman Distributing Transformers in sizes of 








ger allows ne satioen to slide through with from one to fifty K.V.A. capacity, losses have been 
& minimum of fiction. reduced to the lowest practical Henle—and fe = 
° chanical complications have been eliminated, thereby 

Write for Samples increasing the factors of durability and safety. 






ORCUL 4» We will gladly quote on special transformer equip- 


J Qe Circular Loom Co. ment and assure prompt shipment. 


8 90 West St.. NEW YORK Write for catalog and bulletins. 
Boston. Los Angeles Seattle KUHLMAN ELECTRIC CO., BAY ary 


NEW YORK Chicago San Francisco Toronto 







AMER, 
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This view shows a junction pole in the lines of the Public Utilities Company at 
Evansville, Indiana. It is a 55° Northern White Cedar Pole with 8" top. It supports 
14—No. 6 Wires 9—500,000 C. M. Street 

16—1-O Wires Car Feeder Cables. 
Also carries at the top 20,000 Volt High 
Tension Circuit consisting of 3—No. 2 Wires. 
The Public Utilities Company is using Northern White Cedar Poles in installations 
which require the carrying of heavy loads and the standing of strong strain. 


Every Day Service Is The Test That Tells. Northern White Cedar Is Meeting The Test 
In Pole Lines In All Parts‘of The Country. Low Cost—Light In Weight—Long Life. 


NORTHERN WHITE CEDAR ASSOCIATION 
Lumber Exchange é Minneapolis, Minn. 
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Headquarters for Electrical Supplies 
The Best of Everything 
Arc Lamps Dynamos Chafing Dishes Luminous Radiators 
Brushes Dynamo Parts Curling Irons Percolators 
Cables Hylo Lamps Cigar Lighters Portable Lamps 
Carbons Motors Disc Stoves Toasters 
Cords Sockets Flat Irons Vacuum Cleaners 


Cut-Outs Switches Heating Pads Washing Machines 
Miniature Decorative. Tungsten and Carbon Lamps Electric Ranges 


Commonwealth Edison Company ~ .,. jin atie on 
Make your Electrical pur- Edison Building, 72 West Adams Street - above - + - to tare 
aseurance of absolute satle- CHICAGO fa light ie not required. 


a aa Branch Supply Store: 5601 Lowe Avenue 405-A 











WHEN you select a battery manufactured by The Electric Storage Battery Co. 
you get not only a good battery but—a product resulting from 29 years of 
battery building experience. It is the specialized knowledge acquired by this 
experience which makes it the best adapted to the service for which it is built. 


We have a special type of battery 
designed for each particular need. 


THE ELECTRIC STORAGE BATTERY C0. 


PHILADELPHIA, PA. 1917 
The “ Chloride Accumulator”, The* Tudor Accumulator”, 
The ‘ Exide’ , “Wycap-Exide”", “ Thin-Exide” and ‘tronclad-Exide" Batteries 


Cleveland Pittsburgh Washington Rochester Denver St. Louis Minneapolis 
New York Boston Atlanta Chicago Detroit San Francisco Toronto Kansas City 














To restore telephone service in time of disaster, The Bell System keeps a large amount 
of valuable equipment on hand and spares neither labor nor expense to save the public 
from inconvenience, by quickly restoring the interrupted service. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND .ASSOCIATED COMPANIES 
One Policy One System Universal Service 
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“CS OOD Butt Treating, Open Tank and “Hot and Cold” Processes 


QUICK SHIPMENTS OF 
POLES AND CROSS ARMS 


SPOKANE 


POLES 


THE LINDSLEY BROTHERS CO., 72 W. Adams St., Chicago 


WESTERN 
NORTHERN 


ST. LOUIS 





— 


QUICK” 





/CEDAR POLES 


Write for Prices. Prompt Shipments 
from Wisconsin or Chicago Switch- 
ing District Yard on I. H. Belt R. K. 


TORREY CEDAR CO., Clintonville, Wis. 








THE VALENTINE-CLARK CO. 
CEDAR POLES i. 722%.c 


MINNEAPOLIS, MINN. 
Chicago St. Maries, Idaho 





Toledo 











DULUTH LOG 
COMPANY 


poL 


PvICE 


DULUTH 
MINNESOTA | 

















Gn Brady Mast Arms 


THE BRADY ELECTRIC MFG. CO., NEW BRITAIN, CONN., U.S. A. 
Manufacturer of 


MAST ARMS, POLEand SWITCHING HOODS, HOUSE 
BRACKETS and other specialties for construction work 


Catalogue and Prices Furnished on Application 





POLES 


NORTHERN WHITE CEDAR WESTERN RED CEDAR 
BUTT TREATING 


PAGE & HILL CO. 
MINNEAPOLIS, MINN. 








NORTHERN-WESTERN 
CEDAR POLES 


A FULL ASSORTMENT OF SIZES 
PROMPT SHIPMENTS ASSURED 


T. M. PARTRIDGE LUMBER COMPANY 
Lumber Exchange MINNEAPOLIS 











suelo) e 


for all classes of electrical construction 
andrepair work. Write for catalog. 


Mathias Klein @ Scns “*"*,{*"°" Chicago 


H WESTERN EDARDOLES 


Good Sound Stock 
Trices Ni ight 


Write 0 


Humburel Lamber Co. 



































Sandpoint ~ Idaho. 








CEDAR POLES 


FROM THE STUMP TO THE LINE 





NATIONAL POLE CO. 88948224 














md Us fa - 
3 TiC AAPIN CO. 


Nila 
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EVERY ADVANTAGE OF STANDARD FUSES 


»>AND INSTANTLY REFILLABLE BESIDES————, 


“NATIONAL" RENEWABLE FUSES 


Any types, ro a 
and instantly renewable Ty “ae 
by the substitution of a Se ny 


— new fuse cartridge for the 7 ; 
The Knife Blade Type blown one. Mistakes impossible. The Re-Fill Cartridge 


Stop wasting the money you are now spending FEDERAL SIGN SYSTEM (Electric) 


without need. Get “National” Samples—try them . a 
—no charge for fuses to prove out in your circuits. Lake and Desplaines Sts., Chicago 
Write us for free samples and prices. Branches in all Principal Cities 

















¥5 Insulated 73 BLAKE Pat. Feb. 4, 1908 


Staples ° ° 
, Specialties 
© Sues STAPLES best for wiring. 
TUBE FLUX best Flux for NOTE ALUMINUM TIP} 


Nov. af 900 soldering. FULL SIZE OF TUBE, 1x 6% 
BLAKE SIGNAL & MFG. CO. Write for Samples 251 Causeway St., BOSTON, MASS. 


SHAW Lightning Arr esters <r : iro gpa 
rortH#e PROTECTION o a. ee SPECIALTIES 


A. od and D. el with a factory in the 
High and Low Tension CHICAGO DISTRICT 


Sheets Rods Tubes Insulating Papers 


Railway Lighting P ower — DIAMOND VULT*NIZED FIBRE RECEPTACLES FOR FACTORY AND OFFICE 


In Service Twenty-Five Years 


; —— we ae DIAMOND STATE FIBRE COMPANY 


Representatives: » 619-31 W. Washington St.. Chicago Bridgeport, Pennsylvania 


W. R. Garton & Co Chicago, 11 Hate New York, N. Y. 4 
0. : “M. Supply Co. Kansas City, Mo. Allen General Supplies. -Teroate, Can. Cleveland Office, 906 Hippodrome Bldg. 
B. Angeles, Cal. Watlington & Ce., Ltd 


Special ELECTRICAL SHEETS 
Of Silicon Alloy Steel, Patented. Highest grade Electrical Sheets man- 
ufactured for transformers, dynamos and motors; insuring minimum heat- 
pee y ey ye 
i AEC Lescamaad AND TIN PLATE COMPANY, ccs 


ELECTRIC POWER PLANT ENGINEERING 
Of the Electric End of the Power Plant OY Je WEINGREEN 
ABOUT 400 PAGES, 291 ILLUSTRATIONS, $5.00 


The author of this book has designed some of the largest electric plants in the world, and is well qualified to treat 
the subject thoroughly and accurately. 


CHAPTER I.~Introduction. Pah? I.—DIRECT CURRENT. I1.—Generators. II.—Synchronous_ Con- 
verters. IV.—Mercury Rectifiers. V.—Storage Batteries. VI.—Three-Wire System. VII.—Feeder Panels. 
VIII.—Direct-Current Motors. [IX.—Direct-Current Circuit Breakers. X.—Direct-Current Stations. XI.— 
Typical Electric Power Stations. PART Il.—ALTERNATING CURRENT, CHAPTER XII.—Low-Tension 
Alternating Current. XIII.—High-Tension, Switching Arrangement and Methods of Connection. XIV.— 
Circuit Interrupting Devices. XV.—Oil Switches. XVI.—Delays. XVII.—Potential Regulators. XVIII.— 
Constant-Current Systems. XIX.—Lightning Arresters. XX.—Starting Compensators. XXI.—High-Ten- 
sion Switchboard and Wiring Diagrams. XXIi.—Cells and Compartments. XXIII.—Wall Outlets. XXIV. 
—Central Stations. XXV.—Typical Central Stations. XXVI.—Substations. XXVIIL—Typical Substations. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 
515-19 Monadnock Block, Chicago Western Headquarters for Electrical Books Complete Stock of All Electrical Books on Hand 











SAVE Tic AND TRANSPORTATION CHARGES 
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HARTFORD 
TIME SWITCH 








Electric 
Signs 


‘‘Just wind itonce a week’’—that’s all 


Show Windows—get after your neighboring merchants who 
are losing money by not having their show windows illumi- 
nated. Most of them don’t know that there is a Hartford or 
what it does. Wake them up. Get the profit on the installa- 
tion as well as on the sale. 

Your Jobber carries them in stock. 


Hartford Time Switch Co. 


A. Hall Berry, General Sales Agent, New York, N. Y. 














against future troubles. 
Send for Bulletin 19 


80th St. and East End Ave., 








Mechanical Engineering Tests 


to determine the physical prop- 
erties of materials used in the 
manufacture of electrical appa- 
ratus, material and devices are 
made by E. T. L. for manufac- 
turers to insure that the fin- 
ished product shall be uniform 
and reliable. The testing of raw 
materials is a wise provision 


Electrical Testing Laboratories 


New York City 


















RALCO 
Vk 







WELDING RECEPTACLES 


consist of two single-pole 
non-interchangeable re- 
ceptacles, and havea 
capacity of 200 amperes— 
125 volts. 


These are mounted in 
a cast iron box and for 
ruggedness of construc- 
tion satisfy every require- 
ment where subjected to 
even the roughest usage. 


This is only one of the 
many DEPENDABLE 
Ralco devices which have 
been designed by prac- 
tical engineers for tough 
jobs in special places. 


If you are wasting 
the time of both electri- 
cian and workmen 
repairing portable cords 
because of flimsy attach- 
ment plugs, investigate 
Ralco at once. 


Central Electric Company 


The House of Service 


S| Chicago Fa 
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The User of Type “K” Motors Is the Best | 
Salesman for the Dealer Who Supplied Them 





] 


Their absolute dependability and 
low maintenance cost are a constant 
source of satisfaction to the user and 
an asset for the dealer which shows 
in repeat orders. 


It’s easy too, for the dealer to get 
the first order for type “K” motors 
from the experienced motor buyer. 
A few minutes spent with him in dis- 
assembling one of these motors: will 
reveal the rugged construction of 
every detail, features he will recog- 
nize as absolute assurance of long, 
reliable service. 





Wherever polyphase induction 
motors of the squirrel cage type are 
required, type “K” motors will fill 
the bill. They are made in sizes rang- 
ing from 1-4 to 30 horse-power for 
operation on two and three phase 
circuits of all ordinary voltages and 
frequencies. 


Bulletins on request 






THE ROBBINS & MYERSCO. 
SPRINGFIELD, OHIO 


ob. New York Philadelphia Boston Rochester 
Cleveland Cincinnati Chicago St. Louis 
San Francisco 


Robbins & Myers Motors 
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One Type of Manually Operated Motor Starter 


The Standard for Twenty-five 
Years—C-H “Starting Boxes” 


Pioneers in the electrical industry have 
a somewhat affectionate attachment for the 
old C-H “Starting Boxes” as the early 
types of D. C. motor starters were termed. 
They’ talk about those old days with justi- 
fiable pride. 


These experienced men have during the 
past score of years seen these universally 
used “Starting Boxes” develop into the 
complete lines of C-H Motor Control Ap- 
paratus: 


A Tine that has grown with the industry ; 


A line designed by an engineering force 
specializing in this field; 

A line that has supplied the apparatus 
as required; 

A line backed by the good old Cutler- 
Hammer Mfg. Co. 


If your problems concern the starting 
or speed regulation of electric motors, 
whether manually or automatically, you 
will find in the standard C-H line just what 
you require and our engineers here and in 
the district offices are at all times ready to 
assist in the selection of the proper con- 
troller. 


THE CUTLER-HAMMER 


NEW YORK CHICAGO 
PHILADELPHIA 


CLEVELAND 
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One Type of Automatic Motor Starter 






Automatic Types For Push 
Button and Remote Control 


While the old “Standbys,” the manually 
operated “Starting Boxes” referred to in 
the column to the left are well adapted for 
many installations, in this day there are 
numerous cases where the automatic type 
of starter or controller provides decided ad- 
vantages. 


They save time, make impossible incor- 
rect starting by an inexperienced employe, 
and in such applications as pumps, machine 
tools, etc., automatic or push button con- 
trol is ideal. The development of this class 
of automatic apparatus has increased the 
flexibility of electric motor dfive in all in- 
dustries. 


C-H Automatic Starters and Control- 
lers have behind them the same sound C-H 
engineering . knowledge, the same experi- 
enced manufacturing organization that pio- 
neered in this field. Types of automatics 
suited to each particular motor application 
are standardized. Ask the office nearest 
you for booklet containing information on 
Automatic Tyes of Controllers. 


MFG. CO., Milwaukee 


BOSTON PITTSBURGH 
CINCINNATI SAN FRANCISCO 
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MMMM AR 


Eliminating the Indirect 
Cost of Lighting 


IINUUUUTUAQUOEUUUUTUT. ALU ALLEN 
TUTTI LULL LULL LLL ULLAL LU LLL LLL 


HIUVUIQUNUASUS TU UUEUOOOOEDOLULUOUULLA ALL 


& 
5 


dustrial plant is striving for today 
requires the elimination of any- 
thing that tends to retard production, 
or to burdenit with anunnecessary cost. 


Poor light does both. It keeps ma- 
chine and workman from doing their 
best and thus delays the time of de- 
livery. It adds to the legitimate cest 
of production a heavy toll in lost time, 
spoilage and accidents. 


Tau high efficiency that every in- 


It carries with it an indirect cost that 
is generally far greater than its direct 
cost. 


This cost must be eliminated before 
high efficiency can be obtained. 


The lighting of your plant should be 
so good that it adds no indirect costs. 
It should be measured against the best 
daylight as a standard and should give 


every workman the same opportunity 
to produce as he has when working 
under daylight. 


Many plants are today so well lighted 
that they operate at daylight efficiency 
every working hour, regardless of the 
weather. 


On the other hand, there are still many 
plants where there is a drop in the 
production curve whenever the sun 
goes behind a cloud. These plants pay 
two lighting bills—one a small direct 
charge—the other a large indirect 
charge. 


Which class is your plant in? Don’t 
be satisfied until you know positively 
that it’s in the first class. 


The services of our Engineering De- 
partment are offered free for consul- 
tation and advice. 


Westinghouse Lamp Company 
165 Broadway, New York 


Sales Offices and Warehouses Throughout the Country 
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WASHER & WRINGER 
ie Wo Vous Evol o 0b o(-me) Mus (= wt! 


OTIEUP TOA 


- BIG NATIONAL, 
Fw =) CAMPAIGN | 


Co-ordinate all five in 
a local Advertising 
Campaign for 


Profitable Sales. 


en 
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ELECTRICAL 


Other 
Demand 
Meters 
in the 
Same Line 


Type G2 
Graphic Meter 


Type P 
Printing Demand Meter 


Type CS2 
Contact Clock used with 
Type P Meters 








Type Mé4 (illustrated) is for 
a-c. circuits. Its constant speed 
motor, forming the timing ele- 
ment, 1s 
ing no attention. The demand 
pointer may 
sealed 
readings are 
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The Type M4 Demand Meter 


THE TYPE M4 DEMAND METER is of the indicating type 
for use with watthour meters to determine maximum demand on 
a-c. or d-c. circuits. 

The timing and registering mechanisms are compactly enclosed 
in the same A small contact device, placed in the watt- 
hour meter register, operates the demand mechanism. 


case. 


To add one of these demand meters to a watthour meter already 
in operation, ft is necessary only to equip the watthour meter 
register with contact device, and supply the necessary wiring 
between the two meters. 


The type M5 meter, 
on d-c 


a simple device requir- 
can 
be set back and moving the indicator cover. 
watthour meter 


made. 


when 


Our Bulletin 46103-A explains these meters in detail 
and will be sent on request to our nearest office. 














for use 
circuits, is provided 
with an accurate, 8-day, key- 
wind clock mechanism which 
be rewound without re- 




















The 


Street Lighting 
Electric Company are 
when “White 


Ways” are 


Engineers 


of the Genera] 
always glad 


to Cooperate 
up for discusgj n. 


Gene 























Idealism 
that is 
Practical 


Model 310 Portable 
Single Phase and D. C. 
Wattmeter 
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To attain the highe 
standard of service is the = 
dominating purpose which sub- 
ordinates all other considera- 
tions in the designing and 


st pos 


Weston 


Indicating 
Instruments 


in this field of 
Measurement, 
1 ie ‘al is thoroughly 
with practical 
nands. So it is 


ommercial standpoint as from 
Westen Electrical Instrument Co- 


19 Weston Ave., —— N. J. 
23 Branch Offices in the Lz 
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for Switchboard Service 
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INSULATED 


TRACE MARK Registerse VU. & Pet Once 











The STANDARD for 
RUBBER INSULATION 


OKONITE 


The first and last 
word in Insulated 





Wires and Cables. 








Okonite Never Disappoints 











i ale 


Corner 42nd Street 


saa 301 Fifth Avenue 





NEW YORK 











Vol. T0—No, 6 








SIMPLEX 
WIRES AND CABLES 


RUBBER 
CAMBRIC 
PAPER 






SIMPLEX WIRE & CABLE @ 


MANUFACTURERS 


201 DEVONSHIRE ST. BOSTON 
CHICAGO = SAN FRANCISCO 





























INDIANA RUBBER AND 
INSULATED WIRE CO. 


Paranite Rubber Covered Wires 
and Cables 


F ITs PARANITE ITs RIGHT 


More Than Code Requires 


Underground, Aerial, Submarine 
and Inside use 
Telephone, Telegraph and 
Fire Alarm Cables, Lamp Cords, 
Portable Cords and Ignition Cables 


Factory and General Offices: 
JONESBORO, IND. 


Chicago Branch: 210 Desplaines St. 
Chicago, Illinois 
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Pall ‘purposes oe Me pr saneeeens Vollage 
Thordarson ‘ween a Co. 


—<—. South oo arte CHICAGO 
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Largest Manufacturers of Transformers Exclusively 
in the United States 


Pittsburgh, Pa. 












me 





THE BABCOCK & WILCOX COMPANY, 85 Liberty St. NEW YORK 
ABCOCK & WILCOX, STIRLING, R 


WATER TUBE STEAM BOILERS 







| Steam Superheaters — WORKS: BAYONNE, N. J., BARBERTON, OHIO. Mechanicat Stoker 
cuveB RANCH OFFICES 
BOSTON Street DEN teenth S' CINCINNATI, 0., Traction Bul 
PHILADELPHIA. Wi ——, American Buliding SALT LAKE: city, met} ation Ble Block SEATTLE, Mutual Life ounae aaine 
gt Ab yt GH ’ Deposit Bank Bidg. CHICAGO, Marq uette B os . iv 

ee NGeCOn ‘Sheldon "Bullding ATLANTA. GA. Candler HAVANA, CUBA, 116 Calle de la Habana 


























NEW ORLEANS, Shubert Arcad CLEVELAND, New England 1 Building LOS ANGELES, American Bank Bullding 








j ELECTRIC RAILWAY TRANSPORTATION 
‘ By Henry W. Blake and Walter Jackson 

The first book to cover the transportation side of the 
electric railway business—Getting the cars over the 
tracks; Increasing the Traffic; Collecting the Fares. The 
authors have had exceptional opportunities to study the 
recent developments in transportation methods. The 
most important new methods are described, and their 









of AN Forms. _ Wire for 
Rectstance Wire. Pete er ; 






effects on earnings are shown. 
487 pages, 6x9, 120 illustrations. .$5.00 (21s) net, postpaid, ee er WORKS 
° 


ELECTRICAL REVIEW PUBLISHING CO., Inc. 515 Monadnock Block, Chicago 
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Hupson Termina.-30 & HURCH 1 STREET, Nawisex 


“Monufa cturers ofS eer Wakerires of all classes 
particularly BRIDGES »: AND Burpincs _ 
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: NEW YORK. N. Y., 30 Church Street “a 





| ines the ‘Third Nat’l Beak Bldg. 
Philadelphia, | Pa. .« Widener Building ~ "Denver, Colo:, First Nat'l Bank Building . 
Boston, Mass. . John Hancock Bldg. _ Salt'Lake City, Utah, Walker Bank Bldg. 
‘Baltimore, Md., Continental Trust Bldg. Duluth, Minn. . , Wolvin Building. 
PITTSBURGH, PA. . “Frick Building Minoeapolis, Mina, TthAve Laas ae F 
‘Buffalo, N.Y. . Marine National Baak » Rep esti oH 
“Cincinnati, Ohio. Union trast Building «| Pai Cont ne 





















































Tanemissicn Towers at Birmingham, Ala. 
id Alabama Power Company. 
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POSITIONS WANTED. 





The rate for “Positions Wanted” ad- 
v tisements is two cents per word, 
minimum charge 50 cents an insertion, 
payable in advance. 





TELEPHONE MAN OF WIDE EXPERI- 

ence and demonstrated ability, 8 years 
with present employer, wants to connect 
with a telephone company or Public Ser- 
vice Commission doing BIG business, 
preferably in one of the Eastern States; 
effective Sept. 1, or such time as is fair 
to all parties. 

Read the following letter: 

SPO BERTET.: oc ccececece has been in the 
employ of this company for the period of 
nearly two years in the capacity of . 
during which time his service has been 
most satisfactory. has had en- 
tire charge of the work of consolidating 
the exchanges of the Company 
with the exchanges of this company and 
it was due to his excellent management 
and thorough knowledge of large affairs 
in the telephone work that the consolida- 
tion was accomplished with a minimum 
amount of trouble and complaint. Any 
company desiring the services of a com- 
petent will find en- 
tirely reliable and competent to handle 
large undertakings and forces of men, 
and it is with pleasure that this 
pany testifies to his good qualities. It is 
with regret that his services are dis- 
pensed with, and this company will at 
any time reinstate him in his former ca- 
pacity whenever there is work requiring 
a man of his ability.” 

Address No. 3092, care Electrical Re- 
view and Western Electrician, Chicago 


com- 





ARMATURE AND STATOR WINDER 

and general repairman, an expert on 
A. C. and D. C. motors and generators, 
wants position of responsibility. Address 
Box 3090, Electrical Review and Western 
Electrician, Chicago. 





HELP WANTED 





The rate for “Help Wanted” adver- 
tisements is three cents a word, mini- 
mum charge $1.50 cn insertion, payable 
in advance Remittances and copy 
should reach this office not later than 
Monday, 12 o’clock noon, for the next 
succeeding issue. 





YOUNG TECHNICAL GRADUATES 

wanted for test floor work by a large 
manufacturer of electrical machinery. 
Broad training and exceptional oppor- 
tunities for qualified men. Give full par- 
ticulars regarding education and practical 
experience in first letter. Box No. 911, 
Pittsburgh, Pa. 


ICAL EXCHANG 








WANTED — MAN TO TAKE CHARGE 

of lamp factory; one familiar with the 
manufacture of miniature iamps pre- 
ferred. Address No. 3093, care Electrical 
Review and Western Electrician, Chi- 
cago. 





WANTED — HIGH-GRADE ELECTRIC 

range salesman with good acquaintance 
and experience in selling electric ranges 
to central stations. Apply by letter, giv- 
ing full details. State salary expected. 
Address No. 3095, care Electrical Review 
and Western Electrician, Chicago. 





WANTED—YOUNG MAN FOR POSI- 

tion in Western Pennsylvania for tele- 
phone work in central office. Opportunity 
very good. State age, education and ex- 
perience. Address No. 3088, Electrical 
Review and Western Electrician, Chicago. 








MISCELLANEOUS. 





The rate for “Miscellaneous” adver- 
tisements is three cents a word, mini- 
mum charge $1.50 an insertion, payable 
in advance 





WILL PURCHASE A GAS, ELECTRIC 

or combination gas and electric prop- 
erty in small city. Write today, giving 
full particulars. to A-L, care Electrical 
Review and Western Electrician, 515 
Monadnock Block, Chicago. 








FOR SALE. 


The rate for “For Sale’ advertise- 
ments is three cents per word, mini- 
mum charge $1.50 an insertion, payable 
in advance. Remittances and copy 
sh uld reach this office not later than 
Monday, 12 o'clock noon, for the next 
succeeding issue. 








America’s Headquarters for 
Second Hand 
Electrical 
Machinery 


Overhauled in our shops 

and sent out “as good as 
new” with a satisfactory guarantee. We 
buy—sell—repair—rent and exchange— 
and are always ready for a trade. No 
uantity too large. Send for our “Monthly 
Bargain Sheet,” showing net prices. 


Giisex 


DEVELOPED WATER POWER 

sale; complete with masonry 
building and water wheels; about 25) 
water H.P. during low water: 30 miles 
from Indianapolis; % from center of city 
of 2,200. Address No. 3094, care Electri- 
cal Review and Western Electrician, Chij- 
cago. 


FOR 
dam, 








PROPOSALS 





The rate for “Proposal” adveriise- 
ments is fifteen cents per line, nonpareil 
measurement, payable in advance 





TREASURY DEPARTMENT, Super- 
vising Architect’s Office, Washington, 1. 
C., June 22, 1917.—Sealed proposals ill 
be opened in this office at 3 p. m., July 23, 
1917, for the installation complete of an 
elevator plant in connection with the ex- 
tension to each of the following build- 
ings: The United States post office and 
courthouse at East St. Louis, Ill: the 
United States post office and courthouse 
at Huntington, W. Va., and the United 
States post office and customhouse at 
Nashville, Tenn., in accordance with the 
drawings and specifications, copies ot 
which may be had at this office, in t 
discretion of the Supervising Architect 
James A. Wetmore, Acting Supervisir 
Architect. 





TREASURY DEPARTMENT, Supervis- 
ing Architect’s Office, Washington, D. 
June 22, 1917.—Sealed proposals will be 
opened in this office at 3 p. m., July 2%, 
1917, for the installation complete of an 
electric freight elevator, etc., in the Unit- 
ed States post office, Zanesville, Ohio, in 
accordance with the drawings and speci- 
fication, copies of which may be had at 
this office, in the discretion of the Super- 
vising Architect.—James A. Wetmore, 
Acting Supervising Architect. 








EDUCATIONAL 





The rate for “Educational” advertise- 
ments ts fifteen cents per line, nonpareil 
measurement, payable in advance. Re- 
mittances and copy should reach this 
office not later than Monday, 12 o’clock 
noon, for the next succeeding issue. 





Rose Polytechnic Institute. 


TERRE HAUTE, INDIANA. A COL- 

lege of Engineering. Courses in Me- 
chanical, Electrical, Civil, Chemical and 
Architectural Engineering. Extensive 
shops, well-equipped laboratories in al! 
departments. Expenses low, 34th year 
For catalog containing full information 
and professional register of alumini, ad- 
dress H. L. Mees, Fresident. 








Dynamos, Engines, Rotary 


apparatus on hand. 





NEW AND USED 
Electrical and Steam Equipment 


Alternating and Direct Current Units, Belted 
Converters 
Transformers, Motor Generator Sets, Motors, 
etc., alwaysin stock. The largest manufac- 
turers in the country are installing used 
apparatus and hundreds of them are among 
our regular customers. Write to us for some 
of their names and also for our latest list of 


MacGovern & Company, Inc. 
14 Liberty Street, New York, N. Y. 


and 


est commutator 








ARMATURE AND T 


vent cutting. Abso 
50 


BOUSTEAD ELEC. & MFG.CO. 
NEW AND USED ELECTRICAL MACHINERY 


ARDS 
FORMER WINDING 
NG 


SWITC 
REPA 


16-18 E. Hennepin Ave., Minneapolis, Minn. 


Use it to prevent cutting 
and sparking and to keep 
your commutators in good 
condition. It’s the cheap- 


and tne only article known that will pre- 


insurance 
lutely will pe a7 the brushes. 
cents per stick—$5.00 per dozen. 


Free Sample Stick—Write 


K. McLENNAN & CO., Sole Mfrs., 1751 W. 35th St., Chicago, Ill. 
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DUNCAN 
METERS 





ACCURATE ON ALL LOADS 


HIGHEST TORQUE ON RECORD 
NOW SHIPPED FROM STOCK 
















DUNCAN 
TRANSFORMERS 





HIGH EFFICIENCY 
NONE BETTER MADE 





DUNCAN ELECTRIC MFG. CO., 





_ LAFAYETTE, IND. 
















BROADWAY AND 34th St. 


NEW YORK 





@ An hotel of the highest class 
specially adapted to the needs of 
the business man. Every inno- 
vation of service—stock quota- 
tion board, broker’s office. 





G Most convenient and accessible in 
the city—one block from Pennsyl- 
vania terminal and a short distance 
from Grand Central Station. 





@ Excellent cuisine, distinctive ac- 
commodations, perfect service—at 
notably moderate prices. 





Management: L.M.BOOMER 





OTEL McALPIN 














MOTORS 
4 to 35 H. P. 


Simple in Design 
Sturdy in Construction 
Satisfactory in Service 








Literature on Request 


Peerless Electric Co. 
WARREN, OHIO 


Chicago Sales Agents: 


THE ELECTRICAL MACHINERY SALES CO., 


836 Webster Building 
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[N congested districts where many cus- 
tomers are served from one secondary, 
the low starting current (less than 3 times 
full load current) of 


Ce 


Repulsion Start Induction 


SINGLE PHASE MOTORS 


is more fully appreciated. 


‘4 H. P. Motor Mounted on 
a Shoe Repair Machine 


THEY KEEP-A-RUNNING 
CENTURY ELECTRIC COMPANY 


St. Louis, Missouri 


es Offices in Principal Cities _ 
‘ 


Questions and ‘Answers 


About 


Electrical Apparatus 


Rewritten, Revised and Enlarged 


A PRACTICAL QUESTION AND ANSWER 
BOOK THAT COVERS A MULTITUDE 
OF POINTS CONCERNING TESTING, 
OPERATION, TROUBLES AND DE- 
FECTS OF ELECTRICAL APPARATUS. 


CONTENTS: 


Systems Constant-Current Trans- 
Illuminating Engineering formers 

Incandescent Lamps Mercury Arc Rectifiers 
Arc Lamps Meters and Instruments 
Direct-Current Motors Interior Wiring 


Alternating Current Exterior Wiring 
Motors Central Station Opera- 


Constant-Potential tion 
‘ Wire Table 


Transformers 
Regular Price, $1.50. Special Price 
for a Limited Time, $1.00 


Electrical Review Publishing Co., Inc. 


Monadnock Block Chicago, ill. 

















The 


Electric Vehicle Handbook 


H. Cc. Cushing, Jr. 
Frank Ww. Smith 


This handbook sets forth the fundamental prin- 
ciples in the operation, care and maintenance of 
electric vehicles, their batteries, tires, motors, 
controllers and accessories. 

The contents include chapters on lead storage 
batteries, their construction and maintenance, 
charging and discharge rates, tables giving com- 
plete information regarding batteries made by 
leading manufacturers, general instructions re- 
garding the care of storage batteries, assembling 
and putting new batteries into condition, boost- 
ing for emergency charging, inspection, alkaline 
storage batteries, charging apparatus and charg- 
ing stations, measuring instruments, mechanical 
and electrical control. There is also a chapter 
on comparative cost data for both single and 
fleet operation. 


Regular Price, $2.00 ' 
Special Price for a Short Time, $1.50 


ELECTRICAL REVIEW PUBLISHING CO. 


INCORPORATED 
Monadnock Block, Chicago, Ill. 








Electrical 
Exchange 


Anything to sell? 
Do you want help? 


Do you require a 
position ? 


Make your wants (Electrical) known 
in the classified columns of the Elec- 
trical Review and Western Electrician. 


See page 44of this issue 
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ELECTRICAL 
MECHANICAL 
CONSULTING 





rectory of Engineers 


CONTRACTORS 
SPECIAL 
INTERESTS 

















| American District Steam Company 


Engineers and Contractors for 
Centra) Station Heating Systems 


General Offices and Works 
North Tonawanda, N. Y. 


N York West St. Bldg. 
Chicago First Nat’l Bk. Bldg. 
Seattle Hoge Bidg. 





D.C. & Wn. B. JACKSON 


ENGINEERS 


CHICAGO BOSTON 
Harris Trust Bldg. 248 Boylston St. 
Plans, Specifications, Supervision of Construction 

General Superi d and M t 
RKxaminations and Reports 
Financial Investigations and Rate Adjustments 



































THE ARNOLD COMPANY 
ENGINEERS 
CONSTRUCTORS 
Electrical—Civil— Mechanical 


CHICAGO NEW YORK 
105 S. La Salle St, 111 Broadway 


























Frederick Sar Ayres D. 
Wm. 5. Mocrce, ay 


SARGENT & LUNDY 


ENGINEERS 
1412 EDISON BLDG. 
72 W. Adams Street 

CHICAGO 





LAMAR LYNDON 


CONSULTING ELECTRICAL 
ENGINEER 
Long Distance Power Transmission 


and Alternating Current Prob- 
lems a Specialty 


2 Rector Street New York 








WILLIAM A. BAEHR 
CONSULTING ENGINEER 
Gas and Electric Plants 


Design, Construction and Operation 
Valuations and Reports 


Peoples Gas Building Chicago 













McMEEN and MILLER 


(Incorporated) 
ENGINEERS 


Investigations, Appraisals, Reports for 
Financing, Operating, Rate Adjusting of 
PUBLIC UTILITY PROPERTIES 
1454 Monadnock Block CHICAGO 





























STONE & WEBSTER 


Industrial Plants and Buildings 
Steam Power Stations, Substations 
Water Power Developments, Gas 
Electric and Steam Railroad Work 
Transmission Lines 


NEW YORK BOSTON CHICAGO 








Underwriters’ Laboratories 
Incorporated 1901. W.H. Merrill, President. 
Established and maintained by the National Board of 

Fire Underwriters. For service—not profit. 
Reports om Devices, Systems and Materials having a 
bearing upon Fire Hazards or Accident Prevention. 

incipal Office and Testing Station 
207 E. Ohio St., Chicago 
New York Office and Testing Station, 25 City Hall Place 
Branch Offices throughout United States and Canada 








H. M. BYLLESBY & CO. 


ENGINEERS 
sist commer “Wa 


Trinity Bldg. Continental a 
ase Bank Bidg 














NORTON BIRD AND WHITMAN 


William J.Norton PaulP. Bird Ezra B. Whitman 
ENGIN 












Design, Construction, Rate Surveys, Pre- 
paration of Rate Schedules, Appraisals, 
Examinations, Reports, Special In- 
vestigations of Public Utility 


Properties 
Munsey Building 


West Monroe Street 
» lilinois Baltimore, Maryland 























LAMP TESTING LABORATORIES 


of 


THE V. & D. ELECTRIC CO. 
FRANKLIN, OHIO 


Inspectional — Photometric — Life Testing 


Lamps Tested to Specifications 








ELECTRICAL TESTING LABORATORIES 
Electrical and Mechanical Laboratories. 


Tests of Electrical Machinery, Apparatus 
and Supplies. Materials of Construction, 
Coal, Paper, etc. Inspection of Material 
and Apparatus at Manufactories. 


80th St. and East End Ave., New York,N. Y, 










Albert A. Radtke 


Consulting Electrical Engineer 


Appraisals, Plans, Specifications, Reports, 
Tests, Lighting and Power Installations 


Monadnock Block 






Chicago 







The J.G. WHITE COMPANIES 
© 


\ 


Engineers Contractors 


Operators 


New York 
Chicago 


Financiers 


43 Exchange Place 
Loadon 











THOMAS HOWE 
E. E. Cornell, 1896 LLB. N. U. Law School, 1904 
e- PATENTS 


the courts. 
No. 2 Rector Street NEW YORK 
















A card in this Directory insures an invitation to 
offer bids on Municipal, Industrial and Private En- 
gineering Projects, Light and Heating, Power Trans- 
mission, Telephony and Telegraphy, Hydro Electric 
Developments, Water Works, Cost Engineering, Mod- 
ern Efficiency Methods, and General Civil, Mechanical 
and Electrical Engineering. y 


Address this publication for rates, 























asinatinationty “enemas 


DAVIDSON , inc. 
ENGINEERS 


Continental and Commercial National Bank Building 
CHICAGO 








ELECTRIC POWER CONDUCTORS 


By Wm. A. Del Mar, Asso. Mem. A. I. E. E. 
69 Hilustrations 8 vo. Cloth, Price $2.00 








This book is a technical treatise directed towards the solution of the 
economic problem of the choice of size, of style, of purchase, erection 
and maintenance of wires and cables for electric power transmission. 
CONTENTS: Materials and Gauges; Electrical Properties; Insulation and 
Insulated Conductors; Determination of Size for Given bt nny RO. and 
mn; preciation 

‘ 


Power Loss; Determination of Size for Given Stress in Spans; Specifications; Testing Wire and Cable; Installatio 
and Deterioration; Third Rail Circuits; Rail Bonds; Tables of Inductances, Reactance and Capacity. 


For Sale by ELECTRICAL REVIEW and WESTERN ELECTRICIAN 


























































Western Headquarters for Electrical Books 


515-520 Monadnock Block, Chicago, Illinois 

















INCORPORATED 
CONSULTING AND CONSTRUCTION ENGINEERS. 
PUBLIC UMLITIES OPERATED AND FINANCED. 
APPRAISALS. REPORTS. ; 
SO PINE ST., NEW YORK. 





PATENTS! PATENTS! 


Save money and time by sending your matters to me, 
TRADEMARKS DESIGNS COPYRIGHTS 
E. S. DUVALL 


LOAN AND TRUST BUILDING 
WASHINGTON, D. C. 
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Every coil examined and labeled under the direction of the 
underwriters laboratories. Ignition wire for autos, motor 
boats and aeroplanes. Send for booklet fully describing. 


7 ye 
American Steel & Wire Company 
Chicago New York Cleveland Pittsburgh Worcester Denver 
Export Representative: U. S. Steel Products Co., New York 
Pacific Coast Representative: U. S. Steel Products Co. 
San Francisco Los Angeles Portland Seattle 


Vol. 70—No, 95 














Classified Index to Advertisers 











“Clifton” Rigid Conduit 


Takes the Lead 


Carefully selected steel pipe, 
burrs, scales, etc. Flexible, rust-proof enamel. 
and labeled under supervision of Underwriters’ 
tories, Inc. 


thoroughly cleaned of 
Examined 
Labora- 


Clifton Manufacturing Co., Boston, Mass. 
Warehouses: Boston, New York City, Buffalo, Chicago 
Friction Tape Splicing Compound Armature Tape 








G. M. Gest 


Contracting 
Conduit Engineer 


Executive Offices 
Woolworth Building 
NEW YORK San Francisco 


G. M. GEST, Limited 


Montreal Winnipeg 


Cincinnati 


Vancouver 











DOLPHIN 


INSULATED WIRE 


Notable for its uni- 
formly high quality 
and dependability. 


Atlantic Insulated Wire 
and Cable Company 


Sales Office: 52 Vanderbilt Ave., New York 
F Conn. 








Commercial Code 














ADAPTERS, Lamp. 
General Electric Co. 
Harvey Hubbell, Inc. 
Ward Leonard Electric Co. 


ss Cord and 
Lamp. 
McGill Mfg. Co. 
Trumbull Electric Mfg. Co. 


AIR COMPRESSORS, 


Motor Driven. 
Allis-Chalmers Mfg. Co. 
Emerson Electric Mfg. 
General Electric Co. 


ALTERNATORS. 
Allis-Chalmers Mfg. Co 
Crocker-Wheeler Co. 

General Electric Co. 
Ridgway Dynamo & Engine Co. 
General Electric Co., Ft. Wayne 


Dept. 
Wagner Elec. Mfg. Co. 
Westinghouse Elec. & Mfg. Co. 


AMMETERS AND 
VOLTMETERS. 

Electric Machinery Co. 
General Electric Co. 
Metropolitan Engineering Co. 
Roller-Smith Co. 
Wagner Elec. Mfg. Co. 
Westinghouse Elec. & Mfg. Co. 
Weston Electrical Inst’ment Co. 


ANCHORS, Guy. 
Central Electric Co. 
Klein & Sons, Mathias. 
Ohio Brass Co. 
Oshkosh Mfg. Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


ANNUNCIATORS. 
Central Electric Co. 
Manhattan Electrical Supply Co. 
Menominee Electric 1 Co. 
Ostrander & Co., W. 
Western Electric Co. 


ATTACHMENT PLUGS. 
Best Electric Co. 
Central Electric Co. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Hart Mfg. Co. 
Harvey Hubbell, Inc. 
Manhattan Electrical Supply Co. 
Pass & Seymour, Inc. 
Trumbull Electric Mfg. Co. 
Westinghouse Elec. & Mfg. Co. 
AUTO STARTERS (For 
Starting A. C. Motors). 
Allis-Chalmers Mfg. Co. 
Crocker-Wheeler Co. 
Cutler-Hammer Mfg. Co. 
Electric Controller % Mfg. Co. 
General Electric Co. 
Wagner Elec. Mfg. Co. 
Ward-Leonard Electric Co. 
Westinghouse Elec. & Mfg. Co. 
Western Electric Co. 


AUTOMOBILES, Electric. 
General Vehicle Co. 
AUTOMOBILE LIGHT- 
ING SYSTEMS. 
General Electric Co. 
Wagner Elec. Mfg. Co. 
Ward-Leonard Electric Co. 
Westinghouse Elec. & Mfg. Co. 
BANDS, PIPE. 
American Bridge Co. 


BATTERIES, Dry. 
Central Electric Co. 
Manhattan Electrical Supply Co. 
Western Electric Co. 


BATTERIES, Medical. 
Manhattan Electrical Supply Co. 
Ostrander & Co., W. R. 

BATTERIES, Storage. 
Electric Storage Battery Co. 
Hy-Watt Battery Co. 

R. & R. Rectifier Co. 

BATTERIES, Wet. 

Central Electric Co. 
Manhattan Electrical Supply Co. 

BATTERY CONNEC- 

TORS. 
Belden Mfg. Co. 
BELL RINGING MO- 
TORS. 
Manhattan Electrical capply Co. 
Ostrander & Co., W. 

BELLS, Electric 

Central Electric 


Co. 
Manhattan Electrical Supply Co. 
Western ic Co. 


= Conduit and 


Fey Specialty Co., The. 
Thomas & Betts Co. 
Western Electric Co. 


BINDING POSTS. 


Manhattan Electrical Supply Oo 
Western Electric Co. ‘ 


BLADES, HACK SAW. 
Atkins & Co., E. 


BLOCKS, Meter Testing, 
Hart Mfg. Co. 
Metropolitan Engineering Co, 


BLOWERS AND EX. 
HAUSTERS. 


Emerson Electric Mfg. Co. 

General Electric Co. 

Sprague Electric Works. 
BLOWERS, Organ. 


Crocker- Wheerer Co. 
Emerson Electric Mfg. Co. 


BLUEPRINTING, ELEC. 
TRIC. 


Cooper- RS. Electric Co. 
BOIL team. 

Babcock 7 Wilcox Co. 
BONDS, SHARES AND 

SECURITIES. 

Blectric Bond & Share Co. 
BOOKS, Technical. 

Electrical Review Pub. Co. 


BOOSTERS. 
Allis-Chalmers Mfg. Co. 
Crocker-Wheeler Co. 
General Electric Co. 
Ridgway Dynamo & Engine Ce. 
Westinghouse Elec. & Mfg. Co. 
BOXES, Conduit. 
Adapti Co. 
Agpetwe Electric Co. 
Central Electric Co. 
Chicago Fuse Mfg. 
Columbia Metal Box “Co. 
Cutter soe George. 
Hart M 
Metropeli an Engineering Co. 
Nationmi Metal Mol ae | Co. 
Ostrander & Co., 
Sprague Electric Works. 
Thomas & Betts Co. 
Vv. V. Fittings Co. 
BOXES, Floor. 
Central Electric 
Electrical Engrs.’ 
General Electric Co. 
Manhattan Blectrical Supply Co. 
Thomas & Betts Co. 
BOXES, Manhole. 
Columbia Metal Box Co. 
& W. Fuse Co. 
SB Electric Co. 
Metropolitan Engineering Co. 
Standard Underground “Cable Co. 
OXES, Service, Sheet 
Steel and Cast Iron En- 
trance Boxes and Pan- 
elboard Cabinets. 
Adapti Ce. 
Brady, T. H. 
Columbia Metal Box Co. 
Cutter wl a 


D. & 

Delta- pe Electric Co. 

General Electric Co. 

Metropolitan Engineering Co. 

Palmer Elec. & Mfg. Co. 

Standard Underground Cable Co. 

Trumbull Electric Mfg. Co. 

Westinghouse Elec. & Mfg. Co. 
BRACKETS, ARMS AND 


PINS (Iron). 
Anderson =. & . A & J. M. 
Brady Electric Mfg. Co. 
Cutter Co. a 
Delta-Star Electric Co. 

Electrical Engrs’. qeauipment Co. 

General Electric Co. 

ay we & bo 
BRACKETS, Pothead. 

Blectrical Engrs.’ Equipment Co. 
BRAKES, Dynamo. 

Cutler-Hammer Mfg. Co. 
BRAKES, Electric. 

Cutler-Hammer Mts. 

Blectric Controller Mfg. Co. 

General Electric Co. 

Sundh Electric Co. 

Western Blectric Co. - 
BRAKES, Motor. 

Cutler-Hammer Mfg. Co. 

Electric Controller & Mfg. Co. 

Westinghouse Elec. & Mfg. Co. 
BRIDGES. 

American Bridge Co. 


,Co. 
Equipment Co. 
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BRIDGES, RAILROAD 
AND HIGHWAY. 
American Bridge Co. 


BRIDGES AND TOW- 
ERS, COAL HAN- 
DLING. 


4merican Bridge Co. 
BRUSHES, Carbon and 


Graphite. 
oo Self Lubricating Car- 


n Co. 
antral Electric Co. 
eneral Electric Co. 
andy Supply Co. 
estern Electric Co. 
Westinghouse Dlec. & Mfg. Co. 


BRUSHES, Metallic. 
tler-Hammer Mfg. Co. 
General Electrie Co. 
Western Electric Co. 
estinghouse Elec. & Mfg. Co. 


BUFFERS, Motor Driven. 
Westinghouse Blec. & Mfg. Oo. 


BUILDINGS, OFFICE 
AND MILL 


merican Bridge Co. 
BUNKERS AND HOP- 


PERS. 
vueican Bridge Co. 


BURGLAR ALARMS. 
anhattan Electrical Supply Co. 
strander & Co., W. R. 


BUS BAR SUPPORTS. 
elta-Star Electric Co. 
lectrical Engrs’. Equipment Co. 
BUSHINGS AND LOCK- 
NUTS (For Conduit). 
\nderson Mfg. Co., 
Appleton Electric Co. 
neral Electric Co. 
National Metal Molding Co. 
Sprague Electric Works. 
Thomas & Betts Co. 


BUSHINGS, Porcelain 
Clamping. 
yeneral Electric Co. 
Pass & Seymour, Inc. 


BUSHINGS, Socket. 
Hemming Mfg. Co. 
Hubbell, Inc., Harvey. 
Mechanical Rubber Co. 
Western Electric Co. 


CABLES. 
American Electrical Works. 
American Steel & Wire Oo. 
American Ins. Wire & Cable Co. 
Atlantic Ins. Wire & Cable Co. 
Belden Mfg. Co. 
Central Electric Co. 
Eleetrie Cable Co. 
General Electrie Co. 
Goodrich Co., The B. F. 
Habirshaw Wire Co. 
Hazard Mfg. Co. 
Indiana Rubber & Ins. Wire Co. 
Kerite ——— Wire & C. Co. 
Moore, Alfred 
National Uonauit’ & Cable Co. 
Okonite Co.. The. 
Roebling’s Sons Co., John A. 
Safety Insulated Wire & C. Co. 
Simplex Wire & Cable Co. 
Standard Underground Cable Co. 
Western Electric Co. 


CABLE BELLS. 
Electrical Engrs’. Equipment Co. 


CABLE HANGERS. 
Anderson Mfg. Co., A. & J, M. 
Hubbard & Co. 

Metropolitan Engineering Co. 
Standard Underground Cable Co. 
Western Electric Co. 


ABLE RACKS. 

Electrical Engrs’. ium Co. 
veneral Electric Co. 

Metropolitan Engineering Co. 

Standard Underground Cable Co. 


‘ABLE TERMINALS. 
Standard Underground Cable Co. 


-ABLE TESTERS. 
Roller-Smith Co. 
Standard Underground Cable Co. 


CABLES, Armored (Flexi- 
ble). 


National Metal Molding Co. 
‘prague Electric Works. 
tandard Underground Cable Co. 

Western Conduit Co. 


CABLING MACHINES. 
New England Butt Co. 
CALIBRATORS, Meter. 
veneral Electric Co., Ft. Wayne 
Dest. 
ller-Smith Co. 
CANOPY INSULATORS. 


General Electric 
Mica Insulator os. 


a 


+ 


lo) 
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CARBONS, Arc Light. 
Central Electric Co. 
General Electric Co. 
Western Electric Co. 
Westinghouse Blec. & Mfg. Co. 


CARBONS, Battery. 
Manhattan Electrical Supply Co. 


CAR HEATING, Electric. 
Western Electric Co. 


CARS, DERRICK. 
American Bridge Co. 


CASTINGS. 
Anderson Mfg. Co., A. & J. M. 
New England Butt Co. 


CEMENT MACHINERY. 
Allis-Chalmers Mfg. Co. 


CHANDELIERS. 
Beardslee Chandelier Mfg. Co. 
Central Dlectric Co. 

Faries Mfg. 


CHANGERS, Inc. Lamp. 
MeGill Mfg. Co. 


CHARGING OUTFITS. 
Crocker-Wheeler Co. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 

Wagner Elec. Mfg. Co. 
Westinghouse Elec” & Mfg. Co. 


CHOKE COILS. 
Anderson Mfg. Co., A. 
Delta-Star ectric Co. 
General Electric Co. 
Metropolitan Engineering Co. 
Schweitzer & Conrad, Inc. 
Ward-Leonard Electric Co. 
Westinghouse Blec. & Mfg. Co. 


CIGAR LIGHTERS. 
General Electric Co. 
Simplex Electric Heating Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


CIRCUIT BREAKERS, 


Automatic. 
Outler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 
General Electric Co. 
General Electric Co., Ft. Wayne 


pt. 
Roller-Smith Co. 
Sundh Electric Co. 
Ward-Leonard Electric Co. 
estern Electric ‘ 
estinghouse Elec. & Mfg. Co. 


CLAMPS, Cable Support- 


Ing. 
Delta-Star Electric Co. 
Electrical Engrs’. Equipment Co. 
CLAMPS, FLEXIBLE 
TUBING. 
Delta-Star Electric Co. 
CLAMPS, Insulator. 
Clark Electric & Mfg. Co. 
Electrical Engrs.’ Beulbment Co. 
CLEATS, Fibre. 
Blake Signal & Mfg. Co. 
General Electric Co. 
CLEATS, Insulating. 
Hemming Mfg. Co. 
CLAMPS, Pipe. 
Vv. V. Fittin 
CLIMBERS, I Linemen’s. 


& J. M. 


Western Blectric Co. 
CLOTH, Insulating. 
Mica Insulator Co. 
Mechanical Rubber Co. 
CLUSTERS. 
Goatens Electric Co. 
Star _— Co. 
Meciil Mf, 7. 
Western ectric 
COAL MINING MA- 
CHINERY 
Allis-Chalmers Mfg. Co. 


General Electric 
Westinghouse Elec. & Mfg. Co. 
OILS. 


Acme Wire Co. 
American Electrical Works. 
Belden Mfg. Co. 
ow. ‘Sy Co. 
& W. se Co. 


| Bectrie¢ Co. 
Handy  Behosia 
Hickey & hneider. 
Ostrander & Co., W. R. 
Ward-Leonard Electric Ce. 
Western Electric Co, 
Westinghouse Elec. 


COMMUTATOR “LUBRI- 
CANTS. 


Allen Co., Inc., _ B. 
seer, Supply Co 
a 
McLenn ENS 
COND Nees “Blectric. 
Leeds & Northru 
Western Electric — 
Westinghouse Elec. & Mfg. Co. 


Quality 
First and Always 


A. Ee 


Rubber Covered Wires and 

Cables, Weatherproof Wires, 

Slow Burning Weatherproof Wires, Slow Burning Wires, 
Annunciator Wires, Damp Proof Wires. 


Collyer Insulated Wire Co. 


PAWTUCKET, R. I. 


























eee Ghe... 


National Conduit and Cable Co. 


EXECUTIVE OFFICES 
41 Park Row - - - New York, N. Y. 
Manufacturers of 
Bare Copper Wire and Cable 
Weatherproof Wires and Cables 
Paper Insulated Cables 
For Power, Telephone and Telegraph 











Boston Philadelphia Chicago San Francisco i 












































BELDEN COIL WINDINGS 


W Manufacture Magnet Wire. 


Maintain a Large Winding Force. 
Naturally We Are in a Position to Save You 
indings, 











Have the Backing of Experience. 
Money on Your Complete Coil W: 








BELDEN MANUFACTURING COMPANY 


2304 South Western Avenue 
CHICAGO 




































Porcelain and 


Wiring Appliances 
made to order to specifications 
Send drawing or model for estimate 


PERU ELECTRIC CO. 
PERU, IND. 

































Thoroughly 
Saturated 


in hot bitumen before the pulp 
sheets are wound on a ma . 
is the chief reason we guarantee 


“American” 
Bituminized Fiber 
Conduit 















to have an absorption factor of less than %& of 1 per cent and a punc- 
ture strength of 50,000 volts. 

Also: 7-ft. lengths—%-inch walls—%-inch socket joints. 

Free books, ‘‘ Underground Conduit Construction ” and ‘* Methods of 
Manufacturing Fiber Conduit. 


AMERICAN CONDUIT COMPANY 
East Chicago, Ind. 140 Nassau St., New York 

































GREASE 


The World’s 
Greatest Lubricant 





st 


REGISTERED PAT. OFF- 






For Power Plant Machinery. Free Samples on Applica- 
tion. Economic, Clean, Pure, Safe. 







Keystone Lubricating Co. 


M. B. URQUHART, Northwestern Mgr. _‘First Nat'l Bank Bidg., Denver, Colo. 
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Trade Mark Reg. U. S. Pat. Off. 
SAMSON SPOT WATERPROOFED CORD FOR TROLLEYS AND ARC LAMPS 


Send for Samples SAMSON CORDAGE WORKS, Boston,Mass. 























C. 0. BAKER, Pres. C. W. BAKER, Vice-Pres. 
All of Baker Standard Quality 
Scrap purchased or exchanged 


PLATINUIW 


Wire, Sheet. Rivets and Contacts 
NEW YORK OFFICE, 30 Church St. Murray and Austin Sts., NEWARK, W. J. 

























Write for it today 


The “SUNDH” 


Catalog of Electrical 
Controlling Devices 


For Direct and Alternating Currents 
You need it—and you'll find it mighty helpful 







SUNDH ELECTRIC CO., NEW YORK 


Chicago Representative: H. J. Kaufman, Peoples Gas Bldg. 
burgh Representative: B. Rutherford, 200 Ninth 





Pitts St. 




















CONDENSERS, Steam. 
Allis-Chalmers Mfg. Co. 
Westinghouse Machine Co. 


CONDUIT, Interior. 
American Circular Loom Co. 
Central Electric Co. 

Clifton Mfg. Co. 

Enameled etals Co. 
National Metal Molding Co. 
Tubular Woven Fabric Co. 
Western Electric Co. 
Youngstown Sheet & Tube Co. 


CONDUIT, Underground, 
Clay, Composition, Fi- 
bre, Wood. 

American Conduit Co. 
Camp Co., H. B. 

National Fireproofing Co. 
CONDUIT, ENGINEERS 
& CONTRACTORS. 

Gest, G. M. 
Standard Underground Cable Co. 
Westinghouse Elec. & Mfg. Co. 


CONDUIT FITTINGS. 
Appleton Electric Co. 
Crouse-Hinds Co. 

Killark Electrie Mfg. Co. 
Vv. V. Fittings Co. 


CONDUIT RODS. 
Standard Underground Cable Co. 
Western Electric , 


CONDUIT THREADERS. 
Delta-Star Electric Co. 


CONNECTORS. 
Clark Electric & Mfg. Co. 
Delta-Star Electric Co. 
Electrical Engrs.’ Equipment Co. 
Metropolitan => Ot We Co. 
Mueller & Co., . &. 
Ohio Brass Co. 
CONSTRUCTION, Engi- 
neering. 
Arnold Co. 
Baehr, Wm. A. 
Byllesby & Co., H. M. 
Electrical Engrs.’ Equipment Co. 
New England Butt Co. 
Stone & Webster Eng. Corp. 
White Companies, J. G. 


CONTROLLERS, AUTO- 
MATIC, for Automo- 
bile Lighting Systems. 

Ward-Leonard Electric Co. 


CONTROLLERS, Printing 


Press. 
Allis-Chalmers Mfg. Co. 
Crocker-Wheeler Co. 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 
General Electric Co. 
Ward-Leonard Electric Co. 
Westinghouse Elec. & Mfg. Co. 


CONVERTERS, RO- 
TA 


RY. 
General Electric Co. 
Northwestern Electric Co. 


COOKING DEVICES, 


Electric. 

Cutler-Hammer Mfg. Co. 

General Electric Co. 

Hughes Electric Heating Co. 

Manhattan Electrical Supply Co. 

Ruvio Electric Co. 

Simplex Electric Heating Co. 

Western Electric Co, 

Westinghouse Elec. & Mfg. Co. 
COPPERS, Battery. 

Manhattan Electrical Supply Co. 

Western Electric Co. 
CRANES AND HOISTS. 

Allis-Chalmers Mfg. Co. 

Crocker-Wheeler Co, 

Sprague Electric Works. 
CRANE MOTORS. 

Crocker-Wheeler Co. 

General Blectric Co. 

Cope Electric Oo., Ft. Wayne 


Wagner Elec. Mfg. Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


CROSS ARMS (Steel). 
American Bri Co. 

CROSS ARMS (Wood). 
Lindsley Brothers Co. 

CURLING IRONS, Elec- 
ae Electric Co 


UTS, 
Fuse, Plug, Combina- 
tion Rosette, Cut-Out 
Bases. 

Central Electrie Co. 

Chicago Fuse Mfg. Co. 

Commonwealth Edison Coe. 

D. & W. Fuse Co, 
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General Electric 
Manhatten ie 

1 
Trumbull Blee. Mtg. Ge” 
Western Electric Co. 
Westinghouse Elec. & Mfg. Ca 


CUT-OUTS, Arc Light. 
Brady Electric Mfg. Co. 
Cutter Oo., George. 
General Diectri 


¢ Co. 
General Electric Co., Ft. 
De t. Wayne 


pt. 
Metropolitah . Engineering (Ce, 


CUT-OUT ormer 
Central aise cranel . 
& W. Fuse Co. 


D. ° Be 
General Electric Supply Co. 
Delta-Star Electric Go” . 
General mntttie Co. 

an ing ineerin, 
Schweitzer & Conrad, .~ 
Wagner Elec. Mfg. Co. 
Westinghouse Elec. & Mfg. Oe, 


DAMS, MOVABLE. 
American Bridge Co. 


DECORATIVE LIGHT- 
ING. 


Central Electric Co. 
General Electric Co. 
Manhattan Electrical Supply Oe 


DERRICKS. 


American Bridge Co. 
DIRECT MOTOR 
DRIVES. 


Crocker-Wheeler Co. 

Blectric Machinery Co. 
Blectric Controller & Mfg. Ce. 
General Electric Co. 

Roth Bros. & Co. 

Wagner Elec. Mfg. Co. 
Western Electric Co. 
Westinghouse Blec. & Mfg. Ce, 


DOOR SWITCHES. 
Cutler-Hammer Mfg. Co. 


Hart Mfg. Co. 
DRILLS AND BITS, 


Electricians’. 
Morse Twist Drill & Machine Oe, 


Hubbard & Co. 
ELECTRIC VEHICLES. 

General Vehicle Co. 
ELECTRO-PLATING 

MACHINERY. 

Crocker-Wheeler Co. 

General Electric Co. 

General Electric Co., Ft. Wayne 


Dept. 
Sprague Electric Works. 
GINBES Elec. & Mfg. Ce. 


Ww 
ENGINEERS & CON- 
TRACTORS. 


American Bridge Co. 
Arnold Co. 

Baehr, Wm. A. 

Barstow & Co., W. 8. 
Byllesby & Co., H. M. 
Jackson, D. C. & W. B. 
Lyndon, Lamar. 

& Miller. 
Norton, Bird & Whitman. 
Radtke, Albert A. 

Sargent & Lundy. 

Stone & Webster Eng. Corp. 
Western Electric 


Woodmansee & i . Ine. 
ENGINES, Gas and Gaso- 
line. 
Allis-Chalmers Mfg. Co. 
Westinghouse Machine Co. 
ENGINES, Steam. 
Allis-Chalmers Mfg. Co. 
Ridgway Dynamo & Engine Ce. 
Westinghouse Machine Co. 
FANS, Motor and Disc. 
Adams-Bagnall Electric Ce. 
Central ectric Co. 
Century Electric Co, 
Crocker-Wheeler Co. 


General Blectric Co. 
7 Electric Co., Ft. Wayne 


pt. 

Hunter Fan & Motor Co. 
Manhattan Electrical Supply Ce. 
Peerless Electric Co. 
Robbins & 
Sprague 

agner 
Western Electric Co. 
Weatinchonse Elec. & Mfg. Oe. 


FAULT FINDERS, Elec- 
tric. 
Electric Controller & Mfg. Ce. 
Lundin Electric & Machine Co. 
IBRE. 


Continental Fibre Co. 

Diamond State Fihre Co. 
FIRE ALARMS. 

Automatic Fire Detector Co. 

Palmer Elec. & Mfg. Co. 
FIREPLACES, Electric. 

General Electrie Co. 

Westinghouse Elec. & Mfg. Oe. 
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FITTINGS, Conduit Ter- 

minals, Bushings, En- 
trance Caps. 

Adapti Co., The. 

Appleton Blectrie Co. 

Killark Electric Mfg. Co. 

National Metal Molding Co. 

Sprague Electric Works. 

¥. V. Fittings Co. 


FIXTURES, Electric -and 


Gas. 
Art Metal Mfg. Co. 
Beardslee Chandelier Mfg. Co. 
Central Electric 
Delta-Star Eleetric Co. 
Moran & Hastings Mfg. Co. 
Western Electric Co. 


IXTURES, Indirect and 
Semi-Indirect Lighting. 


Beardslee Chandelier Mfg. 
Central Electric Co. 
General Electric Co. 

Moran & Hastings Mfg. Co. 


‘IXTURES, Show Case. 


Central Electric Co. 


LASHLIGHTS. 


Delta-Star Electric Co. 


LAT IRONS, Electric. 
Central Electric Co. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
International Electric Co. 
Manhattan Electrieal Supply Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


FLOOD LIGHTS. 
Crouse-Hinds Co. 
General Electric Co. 
Western Electric Co. 


FLUXES, Soldering. 
Allen Co., Inc., L. B. 
Blake Signal & Mfg. Co. 
Burntey Battery & Mfg. Co. 
Chicago Fuse Mfg. Co. 
McGill Mfg. 
Manhattan Electrical Supply Co. 
Western Electric Co. 


FORGINGS. 


American Bridge Co. 


FUSE FERRULES. 
Risdon Tool & Machine Co. 


FUSE PLUGS. 
Anderson Mfg. Co., A. & J. M. 
Atlas Selling Agency. 
Clemens Blectrical Corporation. 
D. & W. Fuse Co. 
Daum, A. 
General Electric Co. 
Stanley & Patterson. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


FUSE PLUG CAPS. 
Risdon Tool & Machine Co. 


FUSE PLUG SHELLS. 
Risdon Tool & Machine Co. 


FUSE WIRE. 
Appleton Electric Co. 
Chicago Fuse Mfg. Co. 
General Electric Co. 
Western Electric Co. 


— 


‘4 het 


me 


Appleton Electric Co. 
Central Electric Co. 
Chicago Fuse Mfg. Co. 
D. Fuse Co. 
Daum, A. F. 
Delta-Star Electric Co. 
Economy Fuse & Mfg. Co. 
Electrical Engrs.’ Seuinesent Co. 
Federal Sign System (Electric). 
General Electric Oo. 
Metropolitan Engineering Co. 
Multi Refillable Fuse Co. 
Schweitzer & Conrad, Inc. 
Westinghouse Elec. & Mfg. Co. 
AD. 


GATES 


American Bridge Co. 
GEARS, Rawhide and 


Composition. 
Diamond State Fibre Co. 
General Electric Co. 
New Process Gear Corp. 
GENERATORS. 
Allis-Chalmers Mfg. Co. 
Crocker-Wheeler Co. 
Eck Dynamo & Motor Co. 
Electric Machinery Co. 
General Electric Co. 
General Electric Co., Ft. Wayne 
Lincoln Electric Co. 
Ridgway =yane & Engine Co, 
Star Dynamo Co. 
Wagner Elec. Mfg. at 
Westinghouse Elec” & Mfg. Co. 
GLASSWARE, Tlluminat- 
ing. 
Central Electric a % 
Western Electri 
GLOBES, Are Light (Out- 


er and Inner). 
General Blectrie Oo. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 





ELECTRICAL REVIEW AND 


GROUND CLAMPS. 
Appleton Electric Co, 
General Electric Co. 
Hart Mfg. Co 
Hubbard & Co. 

Sprague Electric Works. 
omas tts Co. 
Webster Electric Co. 


GUARDS, Inc. Lamp. 
Hubbell, Inc., Harvey. 
McGill Mfg. Co. 

GUY CLAMPS. 

American Steel & Wire Co. 
Hubbard & Co. 
HANGERS, Conduit and 


Moulding. 
Appleton Electric Co. 
Western Electric Co. 


HANGERS AND 
CLAMPS. 


Ohio Brass Co. 
Ostrander & Co., W. R. 
Sprague Electric Works. 


Standard Underground Cable Co. 


Thomas & Betts Co. 


HEATERS, Electric. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 

Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


HEATERS, Water. 
Bridgeport Electric Mfg. Co. 


HEATING SYSTEMS, 


Exhaust Steam. 
American Distriet Steam Co. 


HOISTING MACHIN- 
ERY, Electric Mine. 


Allis-Chalmers Mfg. Co. 
General Electric Co. 


HYDRAULIC MACHIN- 


ERY. 
Allis-Chalmers Mfg. Co. 


INSTRUMENTS. 
Electric Controller & Mfg. Co. 
General Electric Co. 
General Electric Co., Ft. Wayne 
Leeds & Northrup Co. 
Manhattan Electrical Supply Co. 
Metropolitan Engineering Co. 
Roller-Smith Co. 
Schweitzer & Conrad, Inc. 
Wagner Elec. Mfg. Co. 
Westinghouse Elec. & Mfg. Co. 
Weston Electrical Instrument Co. 


INSULATING CE- 


MENTS. 
Mechanical Rubber Co, 
Westinghouse Elec. & Mfg. Co. 


INSULATING MACHIN- 
ERY. 


Hubbell, Inc., Harvey. 
New England Butt Co. 


INSULATING PAINTS 
AND COMPOUNDS. 


Chicago Mica Co. 
Electrical Engrs.’ 
McGill Mfg. Co. 
Mechanical Rubber Co. 

Mica Insulator Co. 
Sherwin-Williams Co. 

Standard Paint Co. 

Standard Underground Cable Co. 


INSULATION, Hard Rub- 


ber Composition, Etc. 
Continental Fibre Co. 
Electrose Mfg. Co. 
Hemming Mfg. Co. 
Westinghouse Elec. &- Mfg. Co. 
INSULATORS, Arc Lamp. 
Anderson Mfg. Co., A. & J. M. 
Cutter Co., George. 
General Electric Co. 
Ohio Brass Co. 
Westinghouse Elec. & Mfg. Co. 


INSULATORS, Glass. 
General Electric Co. 
Hemingray Glass Co. 

Locke Insulator Mfg. Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


INSULATORS, High 


Voltage 
Electrical , * Equipment Co. 
Electrose Mfg. Co. 
General Electric Co. 
Locke Insulator Mfg. Co. 
Ohio Brass Co. 
‘Thomas, R., & Sons Co. 
WSULATC Elec. & Mfg. Co. 


Equipment Co. 


INSU TORS, Wood. 
house Elec. & Mfg. Co. 
INSULATOR SUP- 


TS 
Clark Electric & Mfg. Co. 
INSURANCE. 
Utilities Wye —~ Liability In- 
demnity 
IRIDIO-  PLATIN NUM. 
-Baker & Co., Inc. 
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EGISTERED 


And Other Dependable Insulations 


Bulletins for the asking 


Mica Insulator Company 


Manufacturers 
542 So. Dearborn Street 
Chicago 
Schenectady, N. Y. 







68 Church Street 
New York 

























Formed Metal and Wire Goods ; 


Made to Your Specifications, 








We Specialize in Making 
FUSE PLUG CAPS, FUSE PLUG 


SHELLS,” FUSE FERRULES AND 
SOCKET SCREW SHELLS. .. ©. 


Let Us Know Your Requirements 


The Risdon Tool & Machine Company 


Naugatuck 















Conn. 























mS» SAFETY INSULATED 
3) WIRE & CABLE CO. 






1114 LIBERTY ST., NEW YORK 


/ CHICAGC BOSTON 
SAN FRANCISCO 


















TRADE MARKS THAT GUARANTEE QUALITY 

Electric Railway Line Material, Charging Plugs and 

Receptacles, Ajax Lightning Arresters, Switches and 
Switchboard Appliances, Automatic Time Switches 


Albert & J. M. Anderson Mfg. Co. 


g Established 1877 
289-293 A St. Boston, Mass. 
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SPR 


Company ILL 


NEW YORK 


METERS 
for every 
Electrical 
need. Ask 
for Bulletins 


conieneinte 


pl ILT LIKE A WATCH 





Sangamo Electric 


INGFIELD 
INOIS 


MINNEAPOLIS LOS ANCELES 











Wagner. The 


\. 


‘a , ‘ 
IfExperience Counts 


then your choice of single 
phase motors should be 


ful single phase motor was 
a Wagner, Quality Product. 


Our experience isvaluable to 
you. Will you make use of it? . 


Send for Bulletin 1105. 


first success- 


oul 





Saint Louis. Missouri 


294 a. 











FUSES 


Arresters 


Voltage 
Detectors 








High Voltage 


Specialties 


SCHWEITZER & 
CONRAD, Inc. 
4431-39 Ravenswood Ave. 
CHICAGO 




















We guara 


Best Grade Renewed Lamps 


Both Carbon and Tungsten Types 


ntee you most for the money 


BOSTON-ECONOMY LAMP DIVISION 


National Lamp Works of General Electric Co. 
128 MAPLE STREET 


DANVERS, MASS. 











1884 


offered in the market, 
approached. 


approval. 


BOSTON 





Thirty-Third Anniversary of 


P&B Success. 


The best of weatherproof Tapes. 
The best of cold liquid insulations. 
In spite of hundreds of other Insulating Compounds being 


Two generations of Electrical Engineers have given P & B their 


The Standard Paint Co., Woolworth Bldg., New York 


For a Lifetime One of the 
World’s Greatest Trade 
Marks 


the pre-eminence of P&B has never been 


CHICAGO DENVER 








IRONING MACHINERY. 


Horton Mfg. Co. 
JARS, Battery (Glass). 


Hemingray Glass 


JOINTS, Cable. 


General Electric Co. 
JOINTS, Fixture Insulat- 


gees & Betts Co. 
LAMP REGULATORS, 


INCANDESCENT. 
Anylite Electric Regulator Co. 
Wirt Co. 


LAMPS, Arc. 
Adams- Bagnall Elect. Co. 
Anderson Mfg. Co., A. & J. M. 
Central Electric Co. 
General Electric Co. 
General Electric Co., Ft. Wayne 
Dept. 

Western Electric Co. 

Westinghouse Elec. & Mfg. Co. 


LAMPS, Incandescent. 

Central Electric Co. 

Edison Lamp Works of General 
Electric Co. / 

Franklin Electric Mfg. Co. 

Hubbell, Inc., Harvey. 

Lax Mfg. Co. 

National Lamp Works of Gen- 
eral Electric Company, com- 
prising the following mem- 
ber divisions: 

American Electric Lamp Di- 
vision. 

Banner Electric Division. 
Boston Economy Lamp ODit- 


on. 

Brilliant Electric Division. 
Bryan-Marsh Electric Division. 
Buckeye Electric Division. 
Colonial Electric Division. 
Columbia Incandescent Lamp 

Division. 
Economical Electric Lamp Di- 


vision. 
Elux Miniature Lamp Division. 
Federal Miniature Lamp Divi- 


sion 

Fostoria Lamp 

Division. 

General Lamp 

Monarch Lamp 
Division. 

Munder Electric Division. 


Incandescent 
Incandescent 


Division. 
Incandescent 
Packard tramp Division. 
Peerless Lamp Division. 
Shelby Lamp Division. 
Standard Electric Division. 
Sterling Electric Lamp Divi- 
sion. 
Sunbeam Lamp 
Division. 
Western Electric Co. 
Westinghouse Lamp Co. 


LAMPS, Vapor and Vac- 
uum Tube. 
Cooper-Hewitt Electric Co. 
General Electric Co. 


LANTERNS. 
Manhattan Electrical Supply Co. 


LIGHTING PLANTS. 
Crocker-Wheeler Co. 
General Electric Co. 
Ridgway Dynamo & Engine & 
Westinghouse Elec. & Mfg. Co. 


LIGHTNING ARREST- 
ERS 


Anderson Mfg. Co., A. & J. M. 
Central Electric Co. 

Delta-Star Electric Co. 

General Electric Co. 

Hubbard & Co. 

Obio Brass Co. 

Shaw Lightning Arrester Works, 
Schweitzer & Conrad, Inc. 
Westinghouse Elec. & Mfg. Ce. 


LIGHTS, Stage. 
Genera! Electr: 


LINE MATERIALS. 


Anderson Mfg. Co., A. & J. M. 
Central Electric Co. 

General Electric Co. 

Hubbard & Co. 

Ohio Brass Co. 

Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


LOCOMOTIVES, Electric. 


General Electric Co. 
Westinghouse Elec. & Mfg. Co. 


LUGS. 
Chicago Fuse Mfg. o 
Delta-Star Electric C 
Electrical Engrs.’ Bquipmest Co, 
General Electric Co. 
Trumbull Electric Mfg. Co. 


MAGNETIC SWITCH 
CONTROLLERS. 


Cutler-Hammer Mfg. Co. 
Electric Controller * Mfg. Co. 
General Electric Co. 

Sundh Electric Co. 
Westinghouse Elec. & Mfg. Ce. 


Incandescent 
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MAGNETOS, MAGNETO 
GENERATORS AND 
BELLS. 


Manhattan Dlectrical Su 
Western Electric Co, % 


MAGNETOS, Ignition. 
Co. 


General Electric } 
Manhattan Electrical Supply Og 


MAGNETS, nqulectro. 
Acme Wire Co. 
Belden Mfg. Co. 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Go, 
General Electric Co. 
Manhattan Electrical Supply Ce, 
Sundh Electric Co. 
Ward Leonard Electric Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Oo. 


MAGNETS, Lifting. 
Cutler- Hammer Mfg. Co. 
Electric Controller & Mfz. Co, 
Sundh Electric Co. 

Western Electric Co. 


MAGNETS, Permanent. 
Western Electric Co. 


MARINE FIXTURES. 
Appleton Electric Co. 
Delta-Star Electric Co. 
General Electric Co. 


MAST ARMS. 
Brady Electric = Co. 
Cutter Co., Geo 
General Blectrie. Se. Ft. V 
Dept. 


Pittsburgh Transformer 

MEASURING MA- 

CHINES (For Wire 
Measuring). 


Minneapolis Elec. & Constr. Oe 
New England Butt Co. 


MEDICAL APPARATUS, 


Bleadon-Dunn Co. 


METAL FITTINGS. 
Peru Electric Co. 


METERS, Recording. 
Bristol Co. 
General Electric Co. 
Schweitzer & Conrad, Inc. 
Westinghouse Elec. & Mfg. Ce. 


MICA. 
Chicago Mica Co. 
Mica Insulator Co. 


MINING MACHINERY 


(Motor Driven). 
Allis-Chalmers Mfg. Co. 
General Electric Co. 
Westinghouse Elec. & Mfg. Ce. 


MOLDED INSULATION, 
Cutler-Hammer Mfg. Co. 
Hemming Mfg. Co. 
Westinghouse Elec. & Mfg. Ce. 


MOTORS AND DYNA- 
MOS. ; 


Advance Electric Co. 
Allis-Chalmers Mfg. Co 
Central Electric Co, 
Century Electric Co. 
Crocker-Wheeler Co. 

Eck Dynamo & Motor Co. 
Electric Machinery Co. 
Emerson Electric Mfg. Co. 
General Electric Co. 
General Electric Co., 


pt. 
Lincoln Electric Co. 
Peerless Electric Co. 
Ridgway Dynamo & \ ae Oe. 
Robbins & Myers 
Sprague Electric Works. 


x oo, 
R. 


Ft. Wayne 


Warner Electric Co 
Western Electric Co. 
Westinghouse Elec. & Mfg. Ce. 
Wisconsin Electric Co 


MOULDING. 
Appleton Electric Co. 
American Conduit Mfg. Co. 
National Metal Molding Co. 
Trumbull Electric Mfg. Co. 


OZONIZERS. 
General Electric Co. 
PACKING, Steam. 


Mechanical ‘Rubber Co. 
New York Insulated Wire Co. 


PAINTS, Preservative. 
Mechanical Rubber Co. 
Standard Paint Co. 

PAPER, Insulating Paper, 

Fuller Board, Press 
Board. 
Diamond State Fibre Co. 
Mechanical Rubber Co. 

PATENT SOLICITORS 
Duvall, Edw. 8. 

Howe, Thomas. 
Siggers, E. G. 
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PHOTOMETERS, Lamp 


Testing. 
Leeds & Northrup Co. 


PHOTOMETER STAND- 
ARDS. 
Electrical Testing Laboratories. 
PIGTAILS AND FLEXI- 
BLE LEADS. 
Belden Mfg. Co. 
Rome Wire Co. 


PINS AND BRACKETS, 


Wood. 
Electrical Engrs.’ Equipment Co. 
Ohio Brass Co, 


PIPE COVERINGS, 
STEAM. 


.merican District Steam Co. 
PLATFORMS (Pole 


Seats). 
Hubbard & Co. 
Oshkosh Mfg. Co. 


PLATINUM. 


merican Platinum Works. 
Baker & Co., Inc. 


PLIERS, Wire Cutting. 
Klein & Sons, Mathias. 


PLUGS AND RECEPTA- 


CLES, Flush. 
Bryant Electric Co. 
utler-Hammer Co. 
Delta-Star Electric Co. 

eneral Electric Co. 

art Mfg. Co. 
Ifubbell, Inc., Harvey 
Manhattan Electrical Supply Co. 
Trumbull Electric Mfg. \ 


PLUGS AND RECEPTA- 


CLES, Power. 
Central Electric Co. 


PLUGS AND RECEPTA- 
CLES, Stage. 


General Electric Co. 

Hubbell, Inc., Harv 

Manhattan Biectrical ‘Supply Co. 
Ww estern Electric Co. 


POLES, Concrete. 
American Steel & Wire Co. 


POLES, Steel. 


American Bridge Co. 


POLES, Treated. 


Chapin, E. T., Co. 

Crawford Cedar Co. 

Lindsley Bros. Co. 

National Pole Co. 

Naugle Pole & Tie Co. 

Page & Hill 

Partridge Lumber co. F & 
Valentine-Clark Co. 


POLES, Wood. 

Chapin, E. T., Co. 
Crawford Cedar Co. 

Duluth Log Co. 

Fowler Co.,- John H. 
Humbird Lumber Co. 
Lindsley Bros. Co. 

National Pole Oo. 

Naugle Pole & Tie Co. 
Northern White Cedar Ass'n. 
Page & Hill Co. 

Partridge Lumber Co., T. M. 
Torrey Cedar Co. 
Valentine-Clark Co. 

Western Electric Co. 
Western Red Cedar Ass’n. 


POLE STEPS. 
American Steel & Wire Co. 
Anderson Mfg. Co., A. & J. M. 
Cutter Co., George. 
Hubbard & Co. 
Oshkosh Mfg. Co. 
PORCELAIN, Special 
Shapes. 
Cook Pottery Co. 
Findlay Electric Porcelain Co, 
General Porcelain Co. 
Hartford Faience Co. 
Illinois Electric Porcelain Co. 
Parker, Inc., J. H. 
Peru Electric Co. 
Thomas, R., & Sons Co. 
Westinghouse Elec. & Mfg. Co. 


PORCELAIN, Standard. 
Cook Pottery Co. 
General Electric Co. 
General Porcelain Co. 
Hartford Faience Co. 
illinois Electric Porcelain Co. 
Locke Insulator Mfg. Co. 
Ohio Brass Co. 
Parker, Ine., J. H. 
Thomas, R., & Sons Co. 
Westinghouse Elec. & Mfg. Co. 


PORTABLES, Electric 
Reading Lamps. 


Central Electric Co. 
Faries Mfg. Co. 





ELECTRICAL REVIEW AND 


POSTS, Lamp. 
Central Electric Co. 
Cutter Co., George. 
Delta-Star Electric Co. 
Metropolitan Engineering Co. 
Mohbrlite Co. 


POTENTIOMETERS. 
Leeds & Northrup Co. 


POTHEADS AND 


SLEEVES. 
Brady Electric Mfg. Co. 
Central Electric Co. 
Delta-Star Electric Co. 
Electrical Engrs.’ Equipment Co. 
General Eiectric Co. 
Okonite Co., The. 
Schweitzer & Conrad, Inc. 
Standard Underground Cable Co. 


POWER HOUSE SPE- 


CIALTIES. 
Electrical Engrs.’ Equipment Co. 


PRODUCERS, Gas. 
Allis-Chalmers Mfg. Co. 
Westinghouse Machine Co. 


PROJECTORS, Electric 


(Search Lights). 
General Electric Co. 
General Blectric Co., Ft. Wayne 


Dept. 
Western Electric Co. 


PROJECTORS, Telephone. 
D. W. Fuse Co. 


PYROMETERS, Electric. 
Bristol Co. 
Leeds & Northrup Co. 


PULLEYS, Arc Lamp. 
General Electric Co., Ft. Wayne 


ept. 
Cutter Co., George. 


PUMPS, Water. 
Allis-Chalmers Mfg. Co. 


PUSH BUTTONS. 
Central Electric Co. 
Cutler-Hammer Mfg. Co. 
Manhattan Electrical Supply Co. 
Western Electric Co. 
RACKS AND RINGS, 
Telephone Distributing. 
Hubbard & Co. 
RADIATORS. 
General Electric Co. 
RAIL BONDS. 
American Steel & Wire Co. 
General Electric Co. 
Ohio Brass Co. 
Western Electric Co. 
RAIL JOINTS. 
Ohio Brass a 
Western Electr 


RAILWAY SPECIAL- 


TIES, Electric. 
Anderson Mfg. Co., A. & J. M. 
Blake Signal & Mfg. Co. 
General Electric Co. 
Ohio Brass Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 

RECEPTACLES, Sign. 

Best Electric a 
General Blectri 


RECEPTACLES, Weath- 


erproof. 

General Electric Co. 

Hubbell, Inc., Harvey. 
RECORDERS, Time. 

Bristol Ce. 
RECTIFIERS. 

General Electric Co. 

Lincoln Electric Co. 

R. & R. Rectifier Co. 

Wagner Elec. Mfg. Co. 

Westinghouse Elec. & Mfg. Co. 
RECTIFIERS, MER- 


CURY. 
Cooper-Hewitt Electric Co. 
REELS, Wire. 
Klein & Son, Mathias. 
Minneapolis mas. & Constr. Co. 
Oshkosh Mfg. Co. 
REFLECTORS, Glass and 


Steel. 
(See Shades.) 
REGULATORS, CUR- 
RENT. 
Electric Supine _ 
Packard Electri 
ULAT ORS, “INCAN- 
DESCENT ‘LAMP. 
Anylite Elec. Regulator Co. 
REPAIRS, Armature. 
Boustead Electric & Mfg. Co. 
Commonwealth Edison Co. 


General Electric 
Westinghouse Elec. & Mfg. Co. 


RESISTANCE, Banks and 


Units. 
Cutler-Hammer Mfg. Co. 
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Reduce Your Maintenance Cost 


By Ushi me A“ —_—e 


Registered 


For line work, house wiring and 
all kinds of specialties. 


Let us figure on your requirements. 


Illinois Electric Porcelain Co. 


Macomb, Il. 

















JOHN G. ALDRICH, Pres. J. F. BLAUVELT, Agt. RUSSELL W. KNIGHT, Treas. 


/New England Butt Company 


MANUFACTURERS or® 


Machinery for Insulating Electrical Wires 


Braiding, Taping, Winding, Twining, Cabling, 
Stranding, Polishing and Measuring 
Machines 


CABLE COVERING BRAIDERS FINE CASTINGS A SPECIALTY 








304 Pearl Street, Providence, R. |., U. S. A. 











ELECT RICAL PORCE LAINS. 


THE HARTFORD FAIENCE CO, HARTFORD, CONN. 











AAS DIAMOND HW” ZS 


Switches, Receptacles and Remote Control 
THE HART MANUFACTURING CO., Hartford, Conn. 




















TRADE MARIK 


Fire Alarm Boxes, 
Bells, Electro Mechanical 
Gongs, etc., 


} F | 4 E conform to the requirements 
j os i 3 ~ ag Dent. 3 ane, 

ew York, an e Fire Pre- 
OPEN DO OR f vention Bureau of New York 


A) City. 
PULL LEVER) 


i. OD 




















IN CASE OF} 












Ask for ‘Circular. 
Manhattan Electrical 
Supply Co., Inc. 

New York, Chicago, St. Louis, San Francisco 



























vw 
Electrical Slate 
um PENRHYN PURPLE 
»» PENRHYN MONSONIZED 
ny IMPERIAL BLACK 
/ lad (Ola fe LO) ie o) Da 
Our Price List N°, quotes Prices per Slab 
and Gives Much Valuable Intormation 
| DY:NV/ is) Fatt otedbd fala lel oa UO ence 
CHICAGO 
factories:C hicago, IN DMa skogon, Mich. 
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@ SNAP SWITCHES © 


A complete line, metal or 
porcelain covered, Electrolier, 
Pony, Medium and Large size. 


Write for catalog. 


The Trumbull Electric Mfg. Co., 


Plainville, Conn. 

















RDEBLING Jey 


Cables 


JOHN A. ROEBLING’S SONS COMPANY, Trenton, N. J 


Electrical 











HIGH TENSION 
ST, 
ce, TOWe 
OUTDOOR 














Card Index of ELECTRICAL REVIEW AND 


WESTERN ELECTRICIAN. Vol. LXX, No. 25. 
Fifteenth Jovian Congress Meets in Chicago....... 1039 
Winners of the “Wire-Your-Home Time’’ Prize Con- 

a Pee Tee eee ee eee 1040 
Electric Power Club Meets in Washington ........ 1041 
Committee on Gas and Electric Service Formed....1041 
New York Electrical Exposition to Be Held......... 1042 
Flood Lighting in Public Park Proves Effective..... 1044 
Some New Aspects of Electric Cooking.—By T. H. 

BND v.60 696656 esresesdetcchucwuanadabedsececceen 1046 
Testing Primary Watt-Hour Meters—By K. H. 


Bausman 
Ben, Beartage for Electric Motors.—By H. N. Trum- 
ull 


eT Ownership Advocate Praises Indianapolis 
Central Station for Civic Activities............... 1058 

Electrical Equipment of a Large Grain Elevator...... 1061 

Simple Means for Making Connecting Devices Still 
More Interchangeable and Safe.—By Arthur 


Barthels 











WESTERN ELECTRICIAN Vol 


Electric Controller & Mfg. Co. 
General Electric Co. 

Sprague Electric Works. 
Sundh Electric Co. 
Ward-Leonard Electric Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


RESISTANCE WIRE & 


RIBBON. 
American Steel & Wire Co. 
Belden Mfg. 
Driver-Harris Wire Co. 
General Electric Co. 
Moore, Alfred F. 


REVERSING CONTROL- 
og FOR CRANES, 


Cutler-Hammer Mfg. 

Electric Controller _ ‘Mite. Co. 

General Electric Co. 

be’ ~~apremamnes Electric & Mfg. 
0. 


RHEOSTATS. 
Allis-Chalmers Mfg. Coe. 
Campbell Electric Co. 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 
General Electric Co. 
Cost Electric Co., Ft. Wayne 


surdh. “Electric Co. 

Sprague Electric Works. 

Ward Leonard Electric Co. 
Western Electric Co. 
ee Electric & Mfg. 


RUNWAYS, CRANE. 


American Bridge Co. 


SAWS, METAL. 
Atkins & Co., E. C. 


SECOND HAND MA- 


CHINERY. 
wt Electric & Mfg. Co. 
J. . E. Briner. 
coated Electric Co. 
Gregory Electric Co. 
MacGovern & Co., Inc. 


SHADE HOLDERS. 
General Electric Co. 
Hubbell, Inc., Harvey. 
Western Electric Co. 


SHADES, GLASS. 
Beardsless Chandelier Mfg. Co. 
Central Electric Co. 


SHADES, Metallic. 
Adams-Bagnall Electric Co. 
Central Electric Co. 
Cutter Co., George. 
Hubbell, Inc., Harvey. 
Ostrander & Co. W. R. 


SHEDS, COLD STOR- 
AGE 


American Bridge Co. 


SHEDS, TRAIN. 


American Bridge Co. 


SHEETS, Iron and Steel. 
American Sheet & Tin Plate Co. 


SIGNS, Electric. 
Arnold Electric 
Federal Sign at (Electric). 


SLATE. 
Davis Slate & Mfg. Co. 


SLEEVINGS. 

Belden Mfg. Co. 

Chicago Mica Co. 

Standard Underground Cable Co. 


SLEEVES, Paper. 
wae "Underground Cable 


SOCKETS AND RECEP. 
ACLES. 


a Electric Co. 

Central Electric Co. 
Cutler-Hammer Mfg. Co. 
General Electric Co 

Hubbell, Inc., Harvey. 
Ostrander & Co., W. 

Pass & Seymour, Inc. 

Trumbell Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. 


Co. 

SOCKETS, Locking. 

Cutler-Hammer Mfg. Co. 
ay Electric Co. 
& Seymour, Inc. 


SOCKET SCREW 
SHELLS. 


on & Machine Co. 
SOLDERING IRONS. 
Clemens Electrical Co’ 5 
Manhattan Electrical pply Co. 
Simplex Electric Heating Co. 
Ward Leonard Electric 
Western Electric Co. 
Westinghouse Electric & Mfg. 


Co. 
SPRINGS. 
American Platinum Works. 
American Steel & Wire Co. 
Manross & Sons. F. N. 
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STACKS. 
American Bridge Co. 
STAGE LIGHTING Ap. 
PARATUS. 


Anderson Mfg. Co., 
J. M. 


mr Electric Co. 
Ward Leonard Electric Co 
Sundh Electric Co, 


STANDARD CELLS 
Leeds & Northrup Co. 


Albert & 


—_— Electrical Instrument 

v4) 

STAPLES AND TACKS, 
Insulating. 


Blake Signal & Mfg. Co. 


STATIONS, Coaling. 
American Bridge Co. 


STATIONS, Elevated 
Ramway. 
American Bridge Co. 


STEEL, Structural and 


Tool. 
American Bridge Co. 


STERILIZERS, Instru- 


ment. 
Cutler-Hammer Mfg. Co. 
Simplex Electric Heating Co 
a Electric & Mfg. 
0. 


STOKERS, Mechanical. 
Babcock & Wilcox Co. 
Westinghouse Machine Co. 


STOVES, Electric. 
General Electric Co. 
Hughes Electric Heating Co. 
Manhattan Electrical Supply Co. 
of ~epeenee Electric & Mfg. 
0. 


STRAIN INSULATORS. 
Anderson Mfg. Co., Albert & 


General Electric Co. 
Ohio Brass Co. 


STREET LIGHTING 
FIXTURES, Incandes- 


cent. 

Brady Electric Mfg. Co. 

Central Eiectric bg 

Cutter Co., Geor 

Delta-Star Electric Co. 

General Electri 

General Electric. Co., Ft. Wayne 
Dept. 

Pittsburgh Transformer Co. 


SUB-STATIONS, Outdoor. 


Delta-Star Electric Co. 
— Engineers Equipment 


Schweitzer & Conrad, Inc. 


SUPPLIES, Electrical. 
Central Electric Co. 
Commonwealth Edison Co. 
Manhattan Electrical. Supply Ce. 
Western Electric Co. 


SWITCHBOARDS. 
(Switchboards and Pan- 


el Boards.) 
A11isChalmers 


Electric Controller & Mfg. Co. 
Electrical Testing ores ories. 
General Electric 

General Electric Co. Ft. Wayne 


Dept 
Metropolitan Engineering Co. 
Trombull a Mfg. Co. 
Western Electric Co. 
Wosttagheuse Electric & Mfg. 


SWITCHBOARD SLATE. 
Davis Slate & Mfg. Co. 
SWITCHBOARDS, The- 
ater. 
Delta-Star Electric Co. 
Eleetrical Testing Laboratories. 
Trumbull Electric Mfg. Co. 


SWITCHES, Remote Con- 


trol. 
South Bend Current Control Co. 


TANKS, Oil Storage. 
American Bridge Co. 


TANKS, Water. 
American Bridge Co. 


TAPE, Insulating. 


American Electrical Works. 

Belden Mfg. Co. 

Central Electric Co. 

Chicago Mica Co. 

Daw Co. 

General Electric Co. 
Mechanical Rubber Co. 

Mica Insulator Co. 

New a Insulated Wire Ce. 

Okonite Co., The. 

Standard Paint Co. 


Maaufacturing 
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Standard Unde und Cable Ce. 
Mechanical Ru Co. 


Western Electric Co. 
or Electric & Mfg. 


TAPS, Current. 
Hubbell, Inc., Harvey 
Manhattan Electrical” Supply Co. 
TELEPHONES AND 
SWITCHBOARDS. 
Central Blectric Co. 
Manhattan Electrical Supply Co. 
Western Blectrie Co. 
TEST CLIPS. 
Mueller & Co., R. 8S. 
TESTING LABORATO- 
RIES. 


Electrical Testing Laboratories, 
ne. 
Underwriters’ Laboratories. 
¥v. & D. Electric Co. 
THERAPEUTICAL AP- 


PARATUS. 
Bleadon-Dunn Oo. 


T! HERMOMETERS, Elec- 


tric. 
Bristel Company. 
eeds & Northrup. 
TIES, Pressed Steel. 
American Bridge Co. 


TOGGLE BOLTS. 
Cutter Oo., George. 
Wrigley Co, Thomas. 


TOOLS, Cable 
american Steel & Wire Co. 
seneral Bilectric Co. 
Hazard Mtg. Co. 
Hubbard & Oo. 
_— Insulated Wire & Cable 


TOOLS, Commutator Tru- 


ing. 
General Electric Co., Ft. Wayne 
Dep 
General Electric Co. 
TOOLS, Linemen’s. - 
Central Electric Co. 
Hubbard & le 
Klein & -_ Mathias. 
Oshkosh _ Co. 
Schweitzer Conrad, Inc. 
Smith & Hemenway Co., Inc. 
Sprague Electric Works. 
TOOLS, Portable Electric 
Polishers, Buffers, 
Drills, Grinders, Ham- 
mers. 
Emerson Electric Mfg. Co. 
General Electric 5 
General Electric Co., Ft. Wayne 


Dept. 
Robbins & Myers Co. 
Sprague Electric Works. 
Western Electric Co. 
TORCHES AND FUR- 
NACES, Gasoline. 
McGill Mfg. Co. 
TOWERS, Electric Trans- 
mission. 
American Bridge Co. 
TOWERS, Steel Trans- 
mission. 
American Bridge Co. 
TOYS AND NOVEL- 


TIES. 
Manhattan Electrical Supply Co. 


TRANSFORMERS. 
Adams-Bagnall Elect. Co. 
Allis-Chalmers 3 Co. 

Central Blectric le 
Crocker-Wheeler Co. 

Duncan Electric Mfg. Co. 
General Electric Co. 

General Electric Co., Ft. Wayne 


Kuhlman Electric Co. 
Manhattan Electrical Supply Co. 
Moloney Bilectric Co. 
Pittsburgh Transformer Co. 
Thordarson Electric Mfg. Co. 
Wagner Electric Mfg. Co. 

bey “wenn Electric & Mfg. 


TRANSMISSION MA- 


CHINERY. 
Allis-Ohalmers Mfg. Co 


TRANSMISSION MA- 
oe TERIAL. 


T REE. INSULATORS. 


TROLLEY WHEELS. 
General Electric Co. 

TROLLEYS & CHAIRS. 
Oshkosh Mfg. Co. 





TRUSSES, Roof. 
American Bridge Co. 


TURBINE GOVERNORS. 


Allis-Chalmers Mfg. Co. 
General Electric Co. 
Westinghouse Machine Co. 


TURBINES, Steam. 
Allis-Chalmers Mfg. Co. 


TURBINES, Water. 
Allis-Chalmers Mfg. Co. 


UNDERGROUND IN- 


STALLATIONS. 
Gest, G. M. 
Metropolitan Engineering Co. 
Standard Underground Cable Co. 


VACUUM CLEANERS. 
Apex Electrical Mfg. Co. 
Central Electric Co. 

Hoover Suction Sweeper Co. 
Hurley Machine Co. 

Innovation Electric Co. 

hr. “eae Electric Specialties 


Western Electric Co. 


VARNISH, Insulating. 
Chicago Mica Co. 
Genera! Electric Co. 
Sherwin-Williams Co, 
Standard Paint Co. 
Standard Underground Cable Co. 
Mechanical Rubber Co. 
w oe Electric & Mfg. 


VIOLET-RAY APPARA- 
TUS 


Bleadon-Dunn Co. 
WASHERS, Clothes (Mo- 


tor Driven). 
Altorfer Bros. Co. 
Capital Electric Co. 
Haag Bros. Co. 
Hurley Machine Co. 
Meadows — Co. 
Modern Laundry Machine Co. 
Western Electric Co. 
Woodrow Mfg. Co. 


WATTMETERS, Integrat- 
me. Electric Mfg. Co. 


General Electric Co, 
General Electric Co., Ft. Wayne 


Dept. 
Roller-Smith Co. 
Sangamo Electric Co. 
Westinghouse Elec. & Mfg. Co. 


WINDERS, Electro-Mag- 


net. 
Belden Mfg. Co. 
Hubbard & Co. 


WINDLASSES, Arc 


Lamps. 
Brady Electric Mfg. Co. 
Cutter Co., George. 
Hubbard & Co. 


WIRE, ASBESTOS COV- 


ERED. 
Belden Mfg. Co. 


WIRE, Bare and Insu- 


lated, 
American Electrical Works. 
—- Insulated Wire & Ca- 


le 
Amerieen Steel & Wire Co. 
= y A Insulated Wire & Ca- 
Belden Mtg. Co. 
Chicago Fuse Mfg. 
Collyer } ann wire Co. 
Driver-Harris Wire Co. 
General Electric Co. 
Hazard Mfg. Co. 
Indiana Rubber & Insulated 


Wire . 
Lowell Insulated Wire Co. 
Moore, Alfred F. 

National Conduit & Cable Co. 
New York Insulated Wire Co. 
Okonite Co., The. 

Phillips, Bugene F. 

Phillips Insu ted Wire on 
Roebling’s Sons Co., John A. 
Rome Wire Co. 

— Insulated Wire & Cable 


Simplex Wire & Cable Co. 
Standard Underground Cable Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. 


Co. 
WIRE, Enameled. 


Acme Wire Co. 

American Steel & Wire Co. 
Relden Mfg. oo 

Moore, fred F. 

Roebling’s Sons Co., John A. 
— ghouse Electric & Mfg. 


WIRELESS APPARA- 


WOODEN HANDLES, 


PLUGS, REELS. 


American Woodworking Co. 
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“Martin” 


Rotary Converter 


The garage and movie 
man’s best friend. Delivers 
60 to 2z0 volts D. C. from 
110, 2zv, 440 volt, 25, 30 or 
60 cycie A. C. lines. Ratio 
of output to input is high. 
Simple to operate—skilled 
help not required. Many in- 
stalled in industrial plants 
tor electric hoist, lifting 
magnet and _  electro-mag- 
netic tool operation. 


Write for full particulars 


Northwestern Electric Co. 
613 W. Adams * Chicago 1457 Broadway, New York 
216 Bishop St., Montreal, Quebec 
308 Tyrrel Bldg., Toronto, Ontario 











Smaller, Lighter, Less Expensive Slow 
Speed Motors 
Why put additional money in larger and more 
costly frames wound for slow speed, when 
Eck Back Geared Motors 
will do every bit of work asked of them? It 
means @ saving to use them. 
Write for Bulietin 
Eck Dynamo and Motor Co. 
Belleville, N. J. 












Why Don’t YOU Save Money 
bv Using Approved 
Electrolet Conduit Fittings 
economical and easiest to install. — 

Ask for prices and sample. 


Killark Electric Mfg. Co. 
t. Louis 


General Sales Representative, 
Douglas Woolley, 30 N. Michtgan, Chicago 




















OTORS 


Like the Pyfamids, built to last 


CROCKER-WHEELER CO. 


Ampere, N.J. 











ALTERNATORS 


Vertical Type 


67% Larger Income—Same Cost. For 
direct coupling to water-wheel shafts 
for Power yy Lighting Service. 20 
K.W. to 1,000 K.W. 


Electric Machinery Company 


Minneapolis - - Minn. 











The 
Combination 


of Quality 


and Service 





is a strong feature in the makeup of every RIDGWAY 
UNIT. It embraces the best of material obtainable; accu- 
rate workmanship; ease of operation; cleanliness; and 
economy in steam and oil consumption. Send for Builetins 
of the Ridgway Line. 


Ridgway Dynamo & Engine Company 


Ridgway, Pa. 
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More Power to You 


Sa 
\}\\ That’s just what it would 
mean if the metal work- 
ing plants in your terri- 
tory could be given only 
a glimpse of the possibili- 
ties in electric arc weld- 
ing. 
There isn’t a piece of 
apparatus made which 
which will return you 


more power sales for 


Welding Cast Iron Attachment to a Sheet Steel Tank with a 


little effort than Lincoln Arc Welder 


THE | 
LINCOLN ARC WELDER 








Every steel foundry, forge shop and stamping 
plant in your territory—every plant where 
° Electric Welding 

metals are joined or breakage and wear of te Used 

metal repaired—S0 per cent of the shops where |] goiter and ‘Tank Shops 
acetylene is used—are prospects for electric arc ee 
welding e Stamping Plants 

Car Sh 

You do not have to sell them, just interest |} Automobile and Parts 
them and we will send our welding engineers |} pry Docks — 
to go over the proposition and close the sale. |} ome Shere. steel 
Write us for literature and information on any |} Partsareieined or break- 


° ‘ age and defects repaired. 
welding job you run across. 


A Few Plants Where 
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The Lincoln Electric Co. 
Cleveland, O. 


New York City Chicago Philadelphia 
(Singer Bldg.) Columbus Pittsburgh 

Buffalo Detroit Charlotte, N.C. 

Syracuse Grand Rapids Toronto, Canada 


Agencies in other principal cities 
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estinghouse 


witchboards and Switch Gear 


©6 Buffalo General Electric Co’s : 


CO New, River Steam Station ~ 
Se F 


66,666 Kva. 
(Initial) 


233,000 Kva. 
(Ultimate) 





Figure 1 illustrates the main generator .. 
control board; Figure 2 its relay and watt- 
hour meter panels to rear; Figure 3 the 
alternating-current feeder board; and Fig- 
ure 4 the exciter, voltage regulator and 
direct-current local service board. 


E=- With these, for initial 66,666 kva. generating 
capacity, as part of the main switch gear (all 
Westinghouse) for this immense station, were 
included twelve 2,000 ampere type 0-2, and seven- 
teen 600 amperes Type 0-1 Oil Circuit Breakers. 


The satisfaction given by this Westinghouse Switch- 
board Equipment, to both customer and consulting en- 
gineers, (Stone & Webster, Engineering Corporation) 
is evidenced by a contract just placed for additional 
Westinghouse Switchboard Equipment to control a 
new and additional 38,000 kva. generator. In- 
cluded are three 3,000 ampere, Type 0-2, and 
six 600 ampere Type 0-1 OilCircuit Breakers. 


This is further evidence of Westinghouse Switch- 
board Quality. 


Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 


Sales Offices in all Large American Cities 


District Offices: 
WESTINGHOUSE Atlanta, Ga. Charleston, W. Va. ‘*Dallas, Texas Joplin, Mo. is, Mo , 
ELECTRIC Baltimore, Md. Charlotte, N. C. Dayton, Ohio Kansas City, Mo. N.Y. Salt Lake bity, Ut 
am, Ala. Chattanooga, Tenn. Denver, Colo. Louisville, Ky. " : San nD . 
eld, W. Va. Chicago, Ill. Detroit, Mich. Los Angeles, Cal. Philadelphia, Pa. Seattle, Wasb. 
Cincinnati, Ohio Duluth, Minn. Memphis. Tenn. Pittsburgh, Pa. Syracuse, N. Y. 
Cleveland, Ohio *El Paso, Texas Milwaukee, Wis. Portland, Ore. To 


Butte, Mont. Columbus, Ohio Indianapolis, Ind. Minneapolis, Minn. Rochester, N. Y. Washin , D. G 
*W. E. & M. Co. of Texas. Wilkes-Barre, Pa. 














